
Washington
August 16, 2001
Ms. Bonnie Lave l l e
Work Assignment Manager
EPA Region VIII, 8EPR-SR
999 18 th Stre e t , Sui t e 500
Denver, CO 80202

REF: R A C N o . 68-W7-0039
W A N o s . 004-RICO-089R, 007-RICO-085G, 007-RICO-085G

SUBJECT: WAF Revision, Request for Addi t ional Informat i on on Audit of Paragon
Analy t i c s , Inc.
Dear Bonnie:
In your subjec t Technical Direction Memorandum, you requested the f o l l o w i n g
information:
1) I n f o r m a t i o n on the Period of Concern
Washington Group International, Inc. (WGI) entered into an agreement with Paragon for
services to the RAC on October 22,1999. The award to Paragon was based on a
competi t ive bid process and review of their written LQAP.
a. WGI has per formed one audit (see Enclosure 1) of Paragon Analyt i c s , Inc. (Paragon).

The V B / I - 7 0 work p l a n states that a laboratory audit will be per formed "if requested
by the WAM." During an Apri l 12, 2001 V B / I - 7 0 status meeting, Marta Green
recommended that we should proceed with the audit, considering that the post-RI
sample results would be generated by Paragon (as oppo s ed to the primary prior use of
Paragon to p er f orm quality control checks on the XRF results). We were then
verbally directed to proceed with the audit.

b. Paragon agreed to provide copies of all audits per formed in support of Federal
contracts. These reports and their responses are attached (Enclosure 2).

2) C o m p l e t e n e s s of the Audi t Report
WGI apo l og i z e s for the mix-up in versions of the audit report sent to the EPA and the
consternation this has caused. Revision 1 of the Paragon Audit Report ( N o . RAC-V-
01-01) has been provided (see Enclosure 1). We have initiated training on the
Washington Group document revision procedures for all RAC personnel to ensure
that this does not happen again.
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There were errors in the checklist attached to the report, which resulted in the
unsat i s fac tory ratings without a corresponding Audi t F i n d i n g Report or Audit
Observation Report. Please note that the corrected composi te audit checklist
(Enclosure 1) has d e l e t e d items 44 (a d u p l i c a t e of item 42) and 46 (a d u p l i c a t e of item
41). The f o l l o w i n g l i s t addresses each of these items and ties them to the enclosed
corresponding ob j e c t i v e evidence:
Audit Checkli s t Items:
3. Are MDLs run on each instrument and each matrix? T h i s item is sa t i s fa c t ory
("Sat"). See attached representative MDLs provided by Paragon for review
(Enclosure 2). Paragon analyzes MDLs on each instrument for each matrix and then
chooses the worst case scenario to load into the LIMS system for report ing purposes.
4. Review and v e r i f y that MDLs are run at a frequency that provides consis tency
in meeting the Method Report ing Limit (RL). Are M D L s run annually? T h i s
item is sa t i s fac tory. See attached MDLs for the dates analyzed (Enclosure 2). Please
note that none of the MDLs are expired.
11. V e r i f y that calibration s tandard s are chosen to bracket the expected
concentration levels of the parameter contained within the sample. Ensure that
calibration s tandards are prepared at a minimum of three concentration level s
or (3-5 t imes) and (5-10 times) the estimated MDL p l u s a calibration blank. T h i s
item is sat i s fac tory. See attached method s p e c i f i c calibration data f rom Paragon
showing the concentrations and level s run (Enclosure 3).
12. V e r i f y that the accuracy of prepared s tandard s is p e r i o d i c a l l y checked by
comparison with a standard from an independent source. A d d i t i o n a l l y , v e r i f y
that a second source standard or initial calibration ver i f i ca t i on (ICV) is run a f t e r
the initial calibration and the responses are compared against one another. T h i s
item is sat i s factory. See attached calibrations containing second source calibrations
which were analyzed a f t e r the I C A L and compared against it (Enclosure 3).
16. V e r i f y that when G C / M S is p er formed the f o l l o w i n g operat ional parameters
are adhered to s a t i s f y analytical requirements associated with the determination
of organic compounds in water and soil sediment:
• Documentation of G C / M S mass calibration
• Documentation of G C / M S response f a c t o r s t a b i l i t y
• Internal s tandard response and retention time.
T h i s item is sa t i s fac tory. See attached calibrations (Enclosure 3) containing the Form
5 (showing BFB or DFTPP tunes), Form 6 and 7 (showing response f a c t o r s and
R S D s ) and the calibration raw data (showing the internal standard areas and the
retention times).



35. V e r i f y the f o l l o w i n g licenses, accreditation and c er t i f i ca t i ons are held and
maintained a s a p p l i c a b l e t o W a s h i n g t o n Group' s subcontract:
• S t a t e of Co lorado Department of H e a l t h
• S t a t e of Utah Department of H e a l t h
• S t a t e of C a l i f o r n i a Department of H e a l t h Services
• S t a t e of Arizona Department of H e a l t h Services
T h i s item is sa t i s fac tory. None of the c er t i f i ca t i on s were expired on the day of WGFs
audit. The S t a t e of Utah c er t i f i ca t i on was due to expire in May of 2001. See the new
S t a t e of Utah c e r t i f i c a t i o n attached (Enclosure 4), which has a date e f f e c t i v e of May
31,2001.

3) I n f o r m a t i o n on the S c o p e of the F i n d i n g s
The f i n d i n g s were all programmatic or global in scope except for the two expired
S O P s (APR No. 1). Paragon SOP 409 ( P C B s ) referenced EPA SW-846 Method 8082
and SOP 525 (GC/MS V O A s ) referenced EPA SW-846 method 8260B. Please note
that the attached expired S O P s (Enclosure 5) are referencing the current versions of
the methods involved and ju s t need to be revised in order to r e f l e c t any changes in
laboratory practices since the last SOP revision. Paragon has also submitted copies of
their most recent control charting for representative methods in response to WGFs
request (APR No. 3). See attached documents showing the resul t s (inc luding method,
matrix, analyte and da t e s) used for determination of the l a b o r a t o r y ' s in-house control
limits (Enclosure 6).

You also requested information about the data validation process. Each data package is
subject to P a r a g o n ' s internal quality review be fore it is released as a f ina l data set. See
attached Paragon Case Narratives (Enclosure 3) showing the names and dates for two
levels of review be fore the data results are considered f i n a l . A d d i t i o n a l l y , a third level of
review is done on select data packages by the p r o j e c t managers and QA s t a f f .
Washington Group per forms an independent val idat ion of the analytical data packages.
The Washington Group Proj e c t Chemist per forms a "Level 3" validation on 100% of all
data, and per forms a "Level 4" validation onlO% of the data. The data val idat ion is
per formed in accordance with Washington Group's RAC Technical Standard Operating
Procedure for Data V a l i d a t i o n ( T S O P - 3 ) , which is based on the U . S . EPA Contract
Laboratory Program National Functional Guidel ines for Organic Data Review ( O S W E R
9240.1-05A-P October 1999) and Inorganic Data Review (9240.1-05-01 February 1994).
A copy of T S O P - 3 was most recently submitted to EPA on J u l y 17, 2001 as part of the
RAC Phase II Inves t iga t ion S a m p l i n g Analys i s Plan for the Remedial Inve s t i ga t i on at
Intermountain Waste Oil Refinery (IWOR).



Please contact me if you have any questions or require addit ional information. We would
be h a p p y to meet with you, at your convenience, to discuss any remaining questions or
outstanding issues related to this audit.
Sincere ly,

K a t i r / W o l f
5/1-70 S i t e Manager

Enclosures
1. RAC-V-01-01, Revision 1
2. External Audi t Reports/Paragon Responses
3. Paragon MDLs
4. Paragon Calibration D a t a / C a s e Narratives
5. S t a t e of Utah C e r t i f i c a t i o n
6. Paragon SOP 409 and SOP 525
7. Paragon Control Charts
cc w/encl.:
T . Medrano, 8 T M S - Q
cc w/o encl.:
M. G o l d a d e , 8EPR-SR
A. H a m p , 8 T M S - G
L. L l o y d , 8EPR-SR
J. Powel l , 8EPR-SR
P. Bell , Washington Group
M. Green, Washington Group
D. Lambert, Washington Group
A. Sacha, Washington Group



E N C L O S U R E 1:
RAC-V-01-01, Revision 1



Washington
August 16, 2001
Ms. Debra HendererQ u a l i t y Assurance ManagerParagon A n a l y t i c s , Inc .225 Commerce DriveFort C o l l i n s , CO 80525

SUBJECT: Wash ing t on Group Interna t i ona l , Inc. "Revised Quali ty Assurance Audit Report ofParagon A n a l y t i c s , Inc." •
Dear Ms. H e n d e r e r :
Enclo s ed for your review and response i s W a s h i n g t o n G r o u p I n t e r n a t i o n a l Inc. revised Q u a l i t yAssurance A u d i t Report No RAC-V-01-01, Revision 1 of aud i t ac t iv i t i e s at Paragon A n a l y t i c s ,Inc. located in F o r t C o l l i n s , Co lorado . The audi t was conducted on May 08, 2001 to ver i fy , bye x a m i n a t i o n and e v a l u a t i o n of o b j e c t i v e evidence , the a b i l i t y o f your l a b o r a t o r y to p r o v i d eC h e m i c a l A n a l y t i c a l A n a l y s i s . I n a d d i t i o n , t h e s cope o f t h i s a u d i t w a s i n c l u s i v e o f v e r i f y i n gParagon Analytic s ' Inc. c a p a b i l i t y to p e r f o r m work as s t i p u l a t e d in the October 18, 1999S u b c o n t r a c t 1D9-4994-SC01.
Pursuant to the i n i t i a l aud i t report that was t ran smi t t ed to you and our conversation on A u g u s t15, 2001 we are t r a n s m i t t i n g to you our revised A u d i t Report. The audi t report r e f l e c t s someminor changes that were in corpora t ed a s a re sul t o f omi s s i on s and c l a r i f i c a t i o n f o l l o w i n g EPA'sreview and comment of the report. Pl ea s e note that an a d d i t i o n a l ob s ervat ion, as well as ourrevised c h e c k l i s t , which corrects i tems that were i n c o r r e c t l y i d e n t i f i e d as u n s a t i s f a c t o r y , werei n c l u d e d in the revised report. Observation N o . 3 was issued as c l a r i f i c a t i o n and correlates toitem number 10 contained wi th in the audi t summary. T h i s item is i n c l u d e d as a noteworthyitem and requires no response.
The a u d i t r e s u l t e d in seven (7) Q u a l i t y F i n d i n g s and three (3) Observat ions , which aredo cumen t ed in the a t tached report . The revised report s h o u l d not impac t the correctiveact ions and re sponse that you are c u r r e n t l y i n i t i a t i n g . However , it s h o u l d be re-emphasizedthat the f o l l o w i n g items must be a d d r e s s e d for each A u d i t Finding Report and Observation No.1:

a. The s t ep s , which have or w i l l be taken to correct the condi t ion r e p o r t e d ;b. The root cause that led to the c o n d i t i o n r e p o r t e d ;c. The s t e p s taken to prevent recurrence;d. Les sons learned (i f a p p l i c a b l e ) ;e. The da t e s when i n d i c a t e d action was or w i l l be c o m p l e t e d .
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Washington
Corrective A c t i o n s to all items r equ ir ing response s h a l l be both concise and to the po in t . Alli t ems r e q u i r i n g r e s pon s e w i l l require v e r i f i c a t i o n of corrective action i m p l e m e n t a t i o n and re-e v a l u a t i o n .
The revised a u d i t report i s a t ta ch ed f or d i s t r i b u t i o n t o th e a p p r o p r i a t e p e r s o n n e l or d e p a r t m e n thead s for i n c l u s i o n o f the required re sponse s . P l e a s e submi t your r e spons e s in the space sp r o v i d e d on the a t t a ch ed revised report . The o r i g i n a l report s h o u l d t h en be t r a n s m i t t e d backt o t h e Denver R e g i o n a l Q u a l i t y A s s u r a n c e o f f i c e f o r e v a l u a t i o n .
S h o u l d you have any que s t i on s r e g a r d i n g our a p p r o v e d v endor p r o g r a m or t h i s revised reportp l e a s e contact me at (303) 843-3204

S i n c e r e l y ,
Paul M. Bell

W a s h i n g t o n G r o u p Int erna t i ona l

P M B



(^Washington
W A S H I N G T O N GROUP I N T E R N A T I O N A L , I N C . Q U A L I T Y A S S U R A N C E

A U D I T REPORT N O . RAC-V-01-01__________________________________________Date 05/08/01
Ms. Debra H e n d e r e r
David C. Lambert
OR:

AUDIT DATES: May 08, 2001
R E S P O N S E DUE D A T E : July 8, 2001
O R G A N I Z A T I O N Wash ing ton Group I n t e r n a t i o n a l , I n c . (Denver Regional O f f i c e )
A C T I V I T Y A U D I T E D : Paragon Analyt i c s , I n c . Laboratory Qual i ty Assurance Activi t i e s
P U R P O S E / S C O P E : The scope of this audi t was to evaluate Paragon A n a l y t i c s Inc. i m p l e m e n t a t i o n oflaboratory q u a l i t y program for act ivi t i e s and environmental t e s t ing pro toco l s being p e r f o r m e d at theirf a c i l i t y in Fort C o l l i n s , CO. T h i s audi t was p e r f o r m e d in s u p p o r t of the U.S. EPA Response ActionContract (RAC). T h e s e p r o j e c t s are inc lus ive of the Vasquez Boulevard/ lnter s ta t e-70 (VB/l-70) site inColorado , the I n t e r m o u n t a i n Waste Oil Refinery (IWOR) and the Eureka Mills site in Utah. The auditwas ini t ia t ed to ver i fy compliance with Quali ty Assurance g u i d e l i n e s s p e c i f i e d in both the VB/l-70 PhaseNIB QAPP and the IWOR Phase I QAPP.
AUDIT TEAM: - Team Leader - D. C. Lambert- A u d i t o r - P. M. Bell- S u b j e c t Matt er Expert - A. Sacha
P E R S O N N E L C O N T A C T E D D U R I N G A U D I T :

N a m e T i t l e
See Attachments A and B

S U M M A R Y :
The purpo s e and scope of the audit was presented at a pre-audit conference held on May 08, 2001, atParagon Analy t i c s f a c i l i t y located in Fort C o l l i n s , CO. The audi t was p er f ormed in accordance with awritten checklist of a p p l i c a b l e laboratory QA program requirements. The audi t re sul t s were derivedbased on interviews of per sonnel , review of records and l ogbook s , in sp e c t i on of ins truments , and theevaluation of QA Program procedure implementat ion. A u d i t result s were presented to the a p p r o p r i a t eParagon Analyt i c s , Inc personnel at the post-audit conference held on May 08, 2001.
The audit resulted in seven (7) minor F i n d i n g s and two (2) Observations which are included in theattached report. W i t h the exception of the noted F i n d i n g s and Observations, the audited Laboratory QA
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Washington
W A S H I N G T O N GROUP I N T E R N A T I O N A L , I N C . Q U A L I T Y A S S U R A N C E

A U D I T REPORT N O . RAC-V-01-01
______________________________________________________ Date 05/08/01

Program e lements and criteria were de termined to be in c o m p l i a n c e with the QA program requirementsand e f f e c t i v e l y i m p l e m e n t e d .
The aud i t team would l i k e to thank all Paragon personnel contacted d u r i n g the course of th i s aud i t .
The f o l l o w i n g good laboratory practices or noteworthy items were observed d u r i n g the audi ti n v e s t i g a t i o n and all r e spon s i b l e personnel should be commended for the ir p r o f e s s i o n a l i s m .
• All emp loye e s are provided with do s imeter badges to be worn w h i l e in r a d i a t i o n areas.
• General laboratory h o u s e k e e p i n g was good throughout the laboratory.
• Current staffing l eve l s and evening/weekend coverage are ex c e l l en t in regards to urgent turn-around times.
• I n t e r n a l Chain-o f Cu s t ody forms used for s a m p l e receipt to ana ly s i s to archival to d i s p o s a l areorganized a n d f u l l y i m p l e m e n t e d .
• Good chemical hygiene was observed by the use of MSDS sheets, clear l a b e l i n g of chemical s ,solvents and s tandards . Containers in use were noted to retain the a p p r o p r i a t e cus tody log-outdocumenta t i on inclus ive of the analys t i n i t i a l s and opened date on the container.
• The waste generat ion and d i s p o s a l program current ly in p la c e is o u t s t a n d i n g .
• All customer service prov ided to date by the Proje c t M a n a g e r has been exc e l l en t .
In conclus ion, t h e Paragon Analy t i c ' s Laboratory s a m p l e analys i s and data v a l i d a t i o n i s wi th inac c ep tab l e l i m i t s t o meet W a s h i n g t o n G r o u p I n t e r n a t i o n a l Inc. needs, prov ided the d e f i c i e n t itemsaddres sed throughout this audi t report are s a t i s f a c t o r i l y corrected and veri f i ed through f o l l o w - u p .
1 . O R G A N I Z A T I O N A N D R E S P O N S I B I L I T I E S

The organizat ional structure is a d e q u a t e l y described in the Paragon A n a l y t i c s LQAP, S e c t i o n 2,and f u r t h e r i l l u s t r a t e d in A p p e n d i x A of the L Q A P . A c t i v i t i e s and r e s p o n s i b i l i t i e s are f u r t h e rd e f i n e d and d e l i n e a t e d in the LQAP.
S a t i s f a c t o r y compl iance .

2 . L A B O R A T O R Y Q U A L I T Y A S S U R A N C E P R O G R A M
The Paragon Analytics' Laboratory Q u a l i t y Assurance P l a n (LQAP Revision 4, dated 0 2 / 9 9 ) wasreviewed. The frequency of internal reviews and revisions to the LQAP as stated are not beingper formed within the e s tabli shed frequency of once every two years. Review of ParagonA n a l y t i c s LQAP ind i ca t ed that many stated procedural requirements are not currently beingpracticed in the laboratory. A review of LQAP Sec t i on 16.2 revealed that Paragon wasp r e v i o u s l y c l a s s i f i e d as a smal l quan t i ty waste generator whereas now, Paragon is c l a s s i f i e d asa large q u a n t i t y waste generator. F u r t h e r review of Paragon LQAP, S e c t i o n 15.1, stated that alllaboratory employe e s who engage in laboratory act ivi t ie s are required to submit to annualphys i ca l examinations in accordance with the Laboratory' s M e d i c a l S u r v e i l l a n c e Program.
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(^Washington
W A S H I N G T O N GROUP I N T E R N A T I O N A L , I N C . Q U A L I T Y A S S U R A N C E

A U D I T REPORT N O . RAC-V-01-01
______________________________________________________Date 05/08/01

N i n e (9) Laboratory S t a n d a r d Operating Procedures (SOPs) were reviewed. SOP 409, Revision0, (PCB A n a l y s i s ) , and SOP 525, Revision 4, (GC/MS VOA A n a l y s i s ) were not up-dated bi-a n n u a l l y as s p e c i f i e d in Paragon LQAP Sec t i on 1.5.2.
Additionally laboratory control l i m i t s and the associated control charts were reviewed. However,laboratory control l imi t s and the control l imi t upda t e frequency were not being re-calculateda n n u a l l y or s emi-annua l ly as required by US EPA Method SW-846-8000B, S e c t i o n 8.7.5. Duringth i s a u d i t , there were no records or personnel f i l e s to s ub s t an t ia t e whether these programmatice l ement s are current ly be ing i m p l e m e n t e d .
Reference A u d i t Finding Report (APR) No. 01

3 . Q U A L I T Y A S S U R A N C E O B J E C T I V E S
T h e ob j e c t ive s s p e c i f i e d a n d d e f i n e d wi th in t h e Paragon A n a l y t i c ' s Laboratory Q u a l i t yAssurance Program, S t a n d a r d Opera t ing Procedures and Program S p e c i f i c a t i o n s werereviewed d u r i n g t h i s aud i t . Review of various q u a l i t y - a f f e c t i n g documents indicated thatlaboratory qual i ty assurance objectives are being met through controlled d i s t r ibu t ion,p r e p a r a t i o n , and c ompl e t i on of laboratory pro to co l s , with the exception of items i d e n t i f i e dthroughout this report.The major i ty of the laboratory act ivi t i e s were in c ompl ianc e with laboratory procedures , with theex c ep t i on of documents such as; (LQAP annual review, control l i m i t c a l cu la t i on s , and t r a i n i n grecords) which do not currently meet the objec t ives o u t l i n e in Revision 4 of the LQAP.
Reference Audi t Finding Report (AFR) No. 02

4 . S A M P L E P R E S E R V A T I O N , H O L D I N G T I M E S A N D H A N D L I N G P R O C E D U R E S
S a m p l e preservation, h o l d i n g times and h a n d l i n g procedures were reviewed. The laboratorys a m p l i n g , preservation and h a n d l i n g protocol s were assessed to ensure that s c i e n t i f i c data isl e g a l l y d e f e n s i b l e and are in accordance with the pro to co l s s p e c i f i e d by USEPA ContractLaboratory Program.
S a t i s f a c t o r y compliance.

5 . S A M P L E C U S T O D Y
S a m p l e I n t e r n a l C h a i n - o f - C u s t o d y compl iance was v er i f i ed by visual in sp e c t i on of the S a m p l eCustody receipt and storage area. All sample custody activities inclusive of chain-of-custody,data v a l i d i t y , checkout and storage were ver i f i ed as meeting the a p p r o p r i a t e U.S. EPArequirements.
S a t i s f a c t o r y compliance .
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Washington
W A S H I N G T O N G R O U P I N T E R N A T I O N A L , I N C . Q U A L I T Y A S S U R A N C E

AUDIT REPORT NO. RAC-V-01-01
___________________________________________________ Date 05/08/01

6 . A N A L Y T I C A L P R O C E D U R E S
Analyt i ca l Procedures were reviewed to ver i fy compliance to the analytical protocols prescribedby various EPA Method s and compliance to the de ta i l ed requirements sp e c i f i ed in eachrespective procedure. During the course of the a u d i t , the audi t team noted observationsr egard ing ana ly t i ca l procedural protocol s as f o l l o w s :- There is currently no solvent t e s t ing program in p lace (as s p e c i f i e d by LQAP Sect ion17.2)- M o n t h l y supervisory reviews of laboratory logbooks are not being p e r f o r m e d on aroutine basis
U n s a t i s f a c t o r y Compl ianc e
Reference A u d i t Observation Report (AOR) No.1

7 . C A L I B R A T I O N P R O C E D U R E S A N D F R E Q U E N C Y
C a l i b r a t i o n procedures and ca l i bra t i on f r equenc i e s were reviewed. The requirements for theca l i bra t ion of laboratory s ca l e s / ba lanc e s , and the ca l ibra t ion of in s trumentat ion used throughoutthe laboratory was verif ied and validated against instrument calibration logs. Cal ibrat ionfrequencies are being maintained as well as, calibration stickers were verified as being a f f i x e d toin s trument s that required ca l ibra t ion.
S a t i s f a c t o r y Compl iance

8 . P R E V E N T I V E M A I N T E N A N C E
The Paragon Preventative Maintenance Program was reviewed for adequacy and e f f e c t ivene s s .During the audi t , a broken and/or not in use GC/MS p u m p and GC Ol Purge and Trap wasobserved in an ausp i c iou s locat ion. F u r t h e r inve s t iga t i on indicated that the GC/MS p u m p andGC Ol Purge and Trap were not l a b e l e d with the a p p r o p r i a t e s tatus indi ca tor or tag-out tag ass p e c i f i e d by SOP 319.
U n s a t i s f a c t o r y
Reference A u d i t F i n d i n g Report ( A F R ) N o . 4

9. QUALITY C O N T R O L PROCEDURES
I n t e r n a l Paragon Laboratory Q u a l i t y Control Procedures were reviewed to determine the in-house systematic process controls implemented to measure and detect errors or out-of-controlevents. In-house qual i ty controls are d e f i n e d and implemented through various procedures.The criterion that is used to measure and analyze environmental data inc lude s measurements ofaccuracy and precision. However, the control l i m i t measurements that are required to r e f l e c t thedegree to which the measured value a p p r o x i m a t e s the actual or true value for a given parameter

Page 4 of 7
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and the control l i m i t s which i n f l u e n c e bias in measurements are not being u p d a t e d semi-a n n u a l l y or a n n u a l l y for some methods as required by ERA Method Protocols.
U n s a t i s f a c t o r y
Reference A u d i t Finding Report (APR) No. 3

1 0 . D A T A R E D U C T I O N . V A L I D A T I O N A N D R E P O R T I N G
Data reduction, val idat ion and report ing of in format ion throughout the laboratory was reviewedand ver i f i ed . Work Order No. 0103075 was reviewed. During the audit team's review thef o l l o w i n g observations were noted:
• Many organic laboratories were missing the annotation of the amounts of various s tandardsadded to sample s during pr ep or analysis on the run log books• Corrections to s ampl e extraction and preparation laboratory worksheets for i g n i t a b i l i t y or GCpe s t i c ide data were not corrected with a s ingle l ine through and initial and date.
• M a n u a l in t egra t i on was not being documented p r o p e r l y by analys t s . A review of GO/MSSVOA and Pest ic ide data indicated that the "before and after" reason for integrat ion andsubsequent ini t ia l and date are missing.
• Case narratives are incomple t e . A review of GC/MS SVOA narrative revealed that d i l u t i o n swere i n i t i a t e d for WGI sample s . However, the case narrative did not prov ide an e x p l a n a t i o nor reason as to why the d i l u t i o n s were necessary, and an e x p l a n a t i o n ascertaining whyu n d i l u t e d s a m p l e s did not have target compounds over the l in ear range.
U N - S a t i s f a c t o r y
Reference A u d i t Observation Report (AOR) N o . 1

1 1 . P E R F O R M A N C E A N D S Y S T E M S A U D I T S
This v e r i f i c a t i on i n c l u d e d the review of per formance and system audi t s ch edu l e s and comple t edaudi t s .
The laboratory initiates two type s of audit s used to veri fy and assess laboratory compliance. Areview of Paragon's audit program indicated that laboratory audits are being p er f ormed .However, internal performance and systems audi t s are not being per formed at the f r equency ofonce per month as s p e c i f i e d in the LQAP.
U n s a t i s f a c t o r y compliance.
Reference A u d i t F i n d i n g Report (AFR) No.6
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1 2 . Q U A L I T Y A S S U R A N C E REPORTS T O M A N A G E M E N T
Reports to management were verif ied by review of nonconformance reports. The audit teamreviewed various nonconformance reports and c orr e spond ing d i s p o s i t i o n s . Routine NCRd i s p o s i t i o n s such as; "use-as-is", "reject" a n d / o r "repair" are not marked on the NCR form.Objec t ive evidence of the d i s p o s i t i o n process indi ca t ed that in many cases the d i s p o s i t i o n wasrecorded as "Document in a Narrative". F u r t h e r investigation indicated that in most cases, thenarrative is u n d e f i n e d and is not attached or part of the d i s p o s i t i o n and closure of the NCR.
The NCR system does not prov ide adequate c o n f i d e n c e that the nonconformance r epor t ing andsubsequent corrective actions are being d i spo s i t i oned to pr e c lude recurrence and are beingtracked f r om i n i t i a t i o n through closure.
U n s a t i s f a c t o r y
Reference A u d i t F i n d i n g Report ( A F R ) No.5

1 3 . C O R R E C T I V E , A C T I O N S
Laboratory Corrective Actions were reviewed. The corrective action program is in place.However, a review of audi t r e su l t s and subsequent corrective actions ind i ca t e that f o l l o w - u p ofcorrective action impl emen ta t i on strategies are not being in i t ia t ed within two weeks of reportissuance as p r o c e d u r a l l y required. A review of the a u d i t log indica t ed that a series of aud i t swere per formed in 1999 and 2000. The corrective actions to these audits were not noted asbe ing e i ther closed or that the corrective actions were c o m p l e t e d .
U n s a t i s f a c t o r y

1 4 . P E R S O N N E L T R A I N I N G
W a s h i n g t o n G r o u p I n t e r n a t i o n a l was prov ided Paragon T r a i n i n g Documentation records f orreview. There was no objec t ive evidence to substantiate d e p a r t m e n t / l a b o r a t o r y s p e c i f i c trainingor subsequent checkl i s t s . Review of t r a i n i n g records indi ca t ed that there was mi s s ingdocumenta t i on a t t e s t i n g to the ana ly t i ca l s t a f f s c r ed en t ia l s (i.e., resumes, educat ionalbackgrounds, d ip loma' s etc.) Addit ional ly the f o l l o w i n g t r a i n i n g records were noted as be ingi n c o m p l e t e : required Paragon LQAP t r a i n i n g , Radia t i on T r a i n i n g RCRA T r a i n i n g etc. Thet r a i n i n g documentat ion that was reviewed did not summarize each analyst i n i t i a l p r o f i c i e n c ydemons tra t i on s (as s p e c i f i e d in SW-846 and Paragon LQAP, Revision4 S e c t i o n 14.2.2.2)
U n s a t i s f a c t o r y
Reference A u d i t F i n d i n g Report ( A F R ) N o . 0 2

1 5 . L A B O R A T O R Y S A F E T Y
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The Paragon Laboratory S a f e t y protocols were reviewed by both visual inspection of laboratoryareas and of in p l a c e programs. In general , the laboratory s a f e t y programs and personnelexh ib i t adequate knowl edge t o s a f e l y p e r f o r m the ir as s igned du t i e s . H e a l t h and s a f e t y t ra in ingwas reviewed for various laboratory personnel. The Paragon medical surveil lance program,which is in c lu s iv e of an annual phys i ca l examination for all employee s , engaged in laboratoryac t iv i t i e s , is required by procedure. T r a i n i n g records ind i ca t e that no Paragon personnel havebeen given an annual phys ical as s p e c i f i e d in the LQAP.
U n s a t i s f a c t o r y
Reference A u d i t Finding Reports (APR) No. 01 and No. 2

1 6 . L A B O R A T O R Y W A S T E D I S P O S A L
The laboratory waste d i spo sa l was reviewed for various waste streams. The waste streams thatare be ing generated are now of s i g n i f i c a n t enough q u a n t i t i e s to c l a s s i f y the laboratory as a largeq u a n t i t y waste generator. C u r r e n t l y the LQAP S e c t i o n 16.2 c l a s s i f i e s Paragon Laboratory as asmall quant i ty waste generator, which does not coincide with the current waste generatorclas s i f i cat ion.
U n s a t i s f a c t o r y
Reference A u d i t Finding Report (AFR) No. 01

17. P R O C U R E M E N T C O N T R O L
Various procurement records were reviewed to assure l e g i b i l i t y , t r a c e a b i l i t y to associated itemsand , that they accurately r e f l e c t the work a c c o m p l i s h e d . Procurement records i n d i c a t e thatsecondary source s tandards are being purchased from a d i f f e r e n t s u p p l e r than primarys tandards . Additionally, some procurement documents are not being reviewed or approved bycognizant supervis ion for q u a l i t y a f f e c t i n g requirements such as, C e r t i f i c a t e s o f C a l i b r a t i o n ,cer t i f i cate s o f puri ty, NIST traceabil i ty etc.
U n s a t i s f a c t o r y Compl ianc e .
Reference A u d i t Observation Report (AOR) No. 01
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C O M P O S I T E A U D I T C H E C K L I S T

Q U A L I T Y A S S U R A N C E Page 1 of 8
Organization: Paragon Analyt ic s , Inc. Location: Fort C o l l i n s , CO Evaluation Date(s)05/08/01
S u b j e c tEvaluat ion of Paragon A n a l y t i c s , Inc. Laboratory Qual i ty Assurance Program
References:Paragon Analyt i c s Laboratory Quali ty Assurance Program Revision 4 dated 02/99
Evaluat ion Per f ormed by:
Dave C. Lambert Lead A u d i t o rPaul M. Bell Audi t orApril Sacha S u b j e c t Matter Expert

I t e m Attribute s ReferencesParagonLQAP
Sat Un-sat N / A Comments

1.

2.

3.

4.

5.

Verify that the latest revis ion(s) of SOP's are avai lable andpresent in all laboratories. A d d i t i o n a l l y , verily that the f o l l o w i n gpersonnel have s i g n e d - o f f on the completed document:
• Group Leader or technically competent staff member• Laboratory QA Manager• Laboratory Manager

Verify that SOPs are distributed as controlleddocuments and QA has maintained a d i s t r ibu t i on l i s tof each SOP.

Are M D L s run on each instrument and eachmatrix?

Review and ver i fy that Method Detection Limits (MDLs) arerun at a frequency that provides consistency in meeting theMethod Report ing Limit (RL). Are M D L s run annually?
Review internal chain-of-custody proceduralpro t o co l s f r om receipt to archival. Are sample ssigned-out when removed for analysis? Ensurethat the sample custody log references thef o l l o w i n g : • S a m p l e i d e n t i f i c a t i o n• D a t e / t i m e• Analys t• Laboratory of analysis

Sect ion 1.5.2 Sat

Section 1.5.2

Section 3.7

Sect ion 3.7

S e c t i o n 5.8.1

Sat

Sat

Sat

Sat

Revision 1, 08/16/01
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Organization:

I t e m

6.

7.

8.

9.

10.

11.

A t t r i b u t e s

Review and v e r i f y that all ins truments usedthroughout the laboratory are traceable to NIST, ERAor other n a t i o n a l l y recognized s tandards . Reviewand compare Paragon Equipment L i s t s of all majorinstrumentation. S a m p l e equipment l i s t ed on theequipment l i s t and the associated ca l i bra t ionc er t i f i ca t e s .

Are al l s t a n d a r d s traceable? Review S t a n d a r d sN o t e b o o k s ensure that s t a n d a r d s are stored in amanner as prescribed in Paragon LQAP T a b l e 7-1 .

V e r i f y that each standard is i d e n t i f i e d with an internali d e n t i f i c a t i o n number. Ensure that stock s tandardsare documented in the S t a n d a r d s N o t e b o o k by l i s t i n gt h e f o l l o w i n g : Date of p r epara t i onT h e analystThe source of the reference materialA m o u n t s usedF i n a l volumeSeria l number

What i s the GC/MS VOA prepara t i on frequency fors tandard s containing gases? Verify that theprepara t i on frequency is documented. Review actuals a m p l e s of gaseous s tandards.

Are d i l u t e d working s tandards not consumed d u r i n gan analy t i ca l session ful ly l a b e l e d , i n c l u d i n g the serialreference number of stock standards used in itspreparat ion?

Verify that ca l i bra t i on s tandards are chosen tobracket the expected concentration level of thoseconcentration l eve l s of the parameter containedwithin the sample . Ensure that cal ibrat ion s tandardsare prepared at a minimum of three concentrationl eve l s or (3-5 t ime s) and (5-10 t i m e s ) the estimatedmethod detection limit p lu s a calibration blank.

Location: Evaluat ionDate(s)
Reference sParagonLQAP

Sec t i on 7

S e c t i o n 7

Sect ion 7.2

S e c t i o n 7.2

Sec t i on 7.2

Sec t i on 7.3

Sat

Sat

Sat

Sat

Sat

Sat

Sat

Un-sat N / A Comments

Revision 1, 0 8 / 1 6 / 0 1
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Organizat ion:
I t e m
12.

13.

14.

15.

16.

17.

A t t r i b u t e s
Verify that the accuracy of prepared s t andard s isp e r i o d i c a l l y checked by comparison with a standardfrom an i n d e p e n d e n t source. Additionally, ver i fy thata second source s tandard is run a f t e r the ini t ia lca l ibrat ion and the re sponse s of the second sourcecal i bra t i on and the s t andard s are compared againstone another.

Verify that pH meters, balances and t u r b i d i t y metersar e calibrated d a i l y with NIST traceable referencematerial . I n a d d i t i o n ensure t h e f o l l o w i n g ca l ibra t ionf r equenc i e s are mainta ined:• A n a l y t i c a l Balances - every 12months entire range)• E l e c t r o m e t e r / p H - prior to useand once every f o u r hours ofuse (calibrated with threeb u f f e r s o lu t ions)

Verify that Gas C h r o m a t o g r a p h y user rangeca l i bra t ions are in i t ia t ed by ob ta in ing a three or f i v epoint ca l ibrat ion curve, cons i s t ing of all c ompounds ofinterest p l u s a ca l i bra t i on blank.

Verify that the laboratory participates in the EPA-L V / E M S L Inter laboratory Comparison Program.

Verify that when Gas Chromatography and MassS p e c t r o m e t r y i s p e r f o r m e d the f o l l o w i n g operationalparameters are adhered to s a t i s f y analyt i ca lrequirements associated with the de t erminat ion oforganic c ompounds in water and soil sediment:• Documentation of GC/MS masscal ibrat ion• Documentation of GC/MS responsef a c t o r s t a b i l i t y• I n t e r n a l standard response andretention time

Verify that water utilized to prepare most L C S s analysis isanalyzed for conductivity and water d i s p en s ing stations aretested on a weekly basis and results are recorded on the WaterConductance Log sheets

Location: Evalua t i onDate(s)
ParagonLQAPSect ion 7.3

Sec t i on 7.3

Sec t i on 7.6.1

Section 9.2.2

Section 7.6.2

Section 9.2.2

Sat
Sat

Sat

Sat

Sat

Sat

Sat

Un-sat N / A Comments

Revision 1, 0 8 / 1 6 / 0 1
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Organization:
I t e m

18.

19.

20.

21.

22.

23.

24.

A t t r i b u t e s

Verify that the laboratory possesses a valid radioactivematerials license.

Are e f f i c i e n c y control charts p l o t t e d on a d a i l y basis, reviewed bythe QA/QC department once tri-monthly, when either graphvalue to be reported falls on or above the +2 sigma or on orbelow the -2 sigma is the QA department n o t i f i e d ?

Review and veri fy that for Method 8000B per section 8.7.5control l i m i t s are u p d a t e s emi-annually. Additionally, reviewand v e r i f y the f r equency in which laboratory control charts areu p d a t e d .
During Matrix S p i k e S a m p l e A n a l y s i s , at what concentrationpercentage is each analyte in order to be within the l inear rangeof the sp iked s a m p l e solution. In add i t i on is the a c c ep tab i l i ty ofthe control limit for a spike between 75-125% recovery.
Verify that analyt i ca l spike sampl e analysis i s being added a f t e rs ampl e s are prepared and prior to analys i s and are run at afrequency of 5%.

Verify that Laboratory Control S a m p l e s are ran i n d e p e n d e n t l ywith every batch of analys i s and u t i l i z e d for the ver i f i ca t ion ofthe internal s tandard f rom which the calculat ions are made.
Verify that two (2) standard deviations are used for 95%confidence intervals during the calculat ion of control charts forthe ICAP, and for each batch of s ampl e s analyzed the f o l l o w i n gQC checks are ini t ia t ed:• At least one blank analyzed• At least one LCS (spiked with all reported analytes• MS/MSD pair analyzed• One sampl e d u p l i c a t e analyzed• One sample d i l u t i o n ( d i l u t i o n f a c t or =5)• Initial multi-point calibration (3 to 6 standards p lu sa calibration b lank)• One-point calibration ver i f i ca t ion standardcompared against the ini t ial calibration curve• Second source calibration verification standard.• An interference check standard at the beg inningand end of the run• Drift check standard analyzed between every 10f i e l d sample s and at end of analysis run

Location: Evaluat ionDate(s)
ReferencesParagonLQAP
S e c t i o n 9.2.2

Section 9.4.2

Section 9.4.1

S e c t i o n 9.2.2

Sect ion 9.2.2

Sec t i on 9.2.2

Sect ion 10.2

S a t

Sat

Sat

Sat

Sat

Sat

Sat

Un-sat

Un-Sat

N / A Comments

Reference APRN o . 3

Revision 1, 08/16/01
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Organizat ion:

25.

26.

27.

28.

29.

A t t r i b u t e s

Verify that tracking of s tandard s , chemicals, and reagents usedin inorganic chemistry are l ogged in a bound logbook and thef o l l o w i n g i n f o r m a t i o n i s maintained within:
a. Date chemical/regent is openedb. S t a n d a r d numberc. Consecutive numbered taped. Identificatione. Manufac turer , lot number etc.d. M i x i n g in format ione. N o t e d mixing instructionsf . Expirat ion dateg. She l f l i f e instructionsf . N u m b e r i n g system

Ensure that Level 2 reviews of data packages i n c l u d et h e f o l l o w i n g :• G r o u p l eader i n d e p e n d e n t review• C a l i b r a t i o n data are s c i e n t i f i c a l l y sound,a p p r o p r i a t e to the method andc o m p l e t e l y documented.• QC S a m p l e s are within e s tabl i shedg u i d e l i n e s• Quant i ta t iv e i d e n t i f i c a t i o n of s a m p l ecomponent s is correct• Quant i ta t iv e results are correct• Documentation is c omple t e• Data package is c ompl e t e .

Review and ver i fy that data reduction, val idat ion and report ingare entered into the LIMS.

Review and ver i fy Paragon laboratory s a f e t yprotocols. Are sa f e ty showers, f i r e extinguishers,etc., in spe c t ed? Addi t i ona l ly , v er i fy th e f o l l o w i n g :• Hazard Communicat ion Programi n c l u d i n g MSDS use.• Use d i s p o s a l of chemical reagents,chemical s tandards , and analys i ss a m p l e s• Medical surveillance program inc lud ingphys i ca l examinations of employee s

Is a record of Preventative Maintenance kept in the instrumentlog book for each piece of analytical equipment and is the taskedp e r f o r m e d , date, and the person(s) p e r f o r m i n g the PM tasklogged into the log book?

Location: Evaluat ionDate(s)
ReferencesParagonLQAPS e c t i o n 10.3

S e c t i o n 10.3

Sat

Sat

Sat

Sat

Un-sat

U n - S a t

U n - S a t

N / A Comments

Reference AORNo. 3

Reference A P RNo.1

Revision 1, 0 8 / 1 6 / 0 1



©Washington^ C O M P O S I T E A U D I T C H E C K L I S TPage 6 of 8Q U A L I T Y A S S U R A N C E
Organ zation:

30.

31.

32.

33.

34.

A t t r i b u t e s

Verify that Level 2 reviews are structured to include1 0 percent checks of ca l ibra t ion data and QC s a m p l eresul t s and the results are against bench sheets.A d d i t i o n a l l y , when discrepancies Level 2 datapackages are f o u n d , v er i fy that an a d d i t i o n a l 10percent of the sample s are checked against benchsheets.

Verify that the f o l l o w i n g internal audi t s are p er formed to assessand document per f ormance of the laboratory staff in the f o l l o w i n gfrequencies:
a. M o n t h l y Systems Audi t s

Review and veri fy that performance audit s aredocumented and include the f o l l o w i n g :• Documentation of re frigerator blanks• Inspe c t i on/ surve i l l anc e of temperaturel ogbooks for refrigerators and ovens• Cal i bra t i on s of mechanical p i p e t t e s

Are audit results and subsequent corrective actions(e.g., f o l l o w - u p ) veri f ied within two weeks of reportissuance?

Review and v e r i f y the lates t external systems audit ofthe f o l l o w i n g agencies:
• S t a t e of Co lorado Department of H e a l t h• Stat e of U t a h Department of Health• S t a t e o f C a l i f o r n i a Depar tment of H e a l t hServices• State of Arizona Department of H e a l t hServices• US Army Corp s of Engineers

Location: Evaluat ionDate(s)
ReferencesParagonLQAPSection 10.4

Sect ion 1 1 .1

Sect ion 11.1

Sect ion 11.1

Section 11.1Section 11. 2.1

Sat

Sat

Sat

Un-sat

U n - S a t

Un-Sat

Un-Sat

N / A Comments

Reference AORNo. 2

Reference A P RNo. 6

Reference APRNo. 6

Reference APRNo. 7

Revision 1, 08/16/01
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Organizat ion:

35.

36.

37.

38.

39.

40.

A t t r i b u t e s

Veri fy the f o l l o w i n g l icenses, accreditat ion andc e r t i f i c a t i o n s are he ld and maintained as a p p l i c a b l e toW a s h i n g t o n G r o u p ' s subcontract:• Stat e of C o l o r a d o Department of H e a l t h• State of Utah Department of Health• Stat e of C a l i f o r n i a Department of HealthServices• S t a t e of Arizona Department of HealthServices

Review and v e r i f y nonconformance reports. AreNCR's s e q u e n t i a l l y numbered and tracked on at rack ing log?

Verify that NCR's are reviewed and approved by the analysisgroup supervis ion and Qual i ty Assurance.

Verify that out-of-control events are monitoredagainst laboratory and p r o j e c t s p e c i f i c QA/QCrequirements. A d d i t i o n a l l y when an event isdetermined to be out of contro l , v e r i f y that thatlaboratory in i t i a t e s the a p p r o p r i a t e level of correctiveaction top p r e c l u d e f u t u r e recurrence.

Are laboratory personnel trained commensurate with their duties ,po s i t i on , and responsibi l i t i e s?

Review and verily that Paragon p a r t i c i p a t e s in inter-laboratory evaluation programs as sponsored by thef o l l o w i n g agencies:. US EPA Water P o l l u t i o n and WaterS u p p l y S t u d y A u d i t Program• S t a t e of C a l i f o r n i a Department of H e a l t hServices H a z a r d o u s Waste PE Program• Department of Energy (DOE), O f f i c e ofEnvironmental Management ( O E M )Q u a l i t y Assessment Program• EPA N a t i o n a l Exposure ResearchLaboratory Characterizat ion ResearchDivision• Environmental Resource AssociatesProf i c i en cy T e s t i n g Program (quar t er ly)

Location: Evaluat ionDate(s)
ReferencesParagonLQAPSect ion 1 1 .3

S e c t i o n 13.1

Sec t i on 13.1

S e c t i o n 13.2

Sec t i on11.2.1

Sat

Sat

Sat

Sat

Sat

Un-sat

U n - S a t

U n - S a t

N / A Comments

Reference APRNo. 5

Reference A P RNo. 7

Revision 1, 0 8 / 1 6 / 0 1
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Organization:

41.

42.

43.

44.

A t t r i b u t e s

Review and v e r i f y that t r a i n i n g records for allanalytical s t a f f members are being documented andmaintained. Ensure that t ra in ing records inc lude thef o l l o w i n g as a minimum:
• Records of academic t ra in ing per t inentto the employees work assignment• S u m m a r i e s of t ra in ing seminarsat t ended whi l e emp loyed at Paragon• Resul t s of comprehensive te s t ing ort r a i n i n g• Resul t s of H e a l t h and S a f e t y instructionreceived at Paragon• Resu l t s of p r o f i c i e n c y demons trat ionsas s p e c i f i e d in Section 14.2.2 of theL Q A P• Current resume if ava i lab l e

Review and v e r i f y that the laboratory waste d i spo sa lprogram. V e r i f y the c l a s s i f i c a t i o n of waste generatedby Paragon Laboratory e.g., S m a l l Quanti ty WasteGenerator (SQWG) or large quantity waste generator.

Veri fy that Cha in-o f C u s t o d y / s a m p l e securityrequirements inc lude:• S a m p l e receipt requirements• S a m p l e ver i f i ca t i on• S a m p l e log-in requirements

V i s u a l l y inspect the waste storage area. Ensure thef o l l o w i n g : • Waste is l a b e l ed hazardous or non-hazardous• Containers labe l ed t y p e , start time,waste stream• S a t e l l i t e accumulat ion area is empt i edf r e q u e n t l y• Containers have secondarycontainment

Location: Evaluat ionDate(s)
ReferencesParagonL Q A PSec t i on 14.3

Section 16.1

Section 5.2

Sect ion 16.2

Sat

Sat

Sat

Un-sat

Un-Sat

U n - S a t

N / A Comments

Reference APRNo. 2

Reference APRNo. 1

Revision 1, 08/16/01



^Washington W A S H I N G T O N G R O U P Q U A L I T Y
A S S U R A N C E

A U D I T F I N D I N G REPORT
A U D I T NO.: RAC-V-01-01,Rev. 1
APR No.: 01 Page 1 of 2

A C T I V I T Y : Environmental Laboratory A u d i t
O R G A N I Z A T I O N : Paragon A n a l y t i c s I n c o r p o r a t e d

C L I E N T : U . S E R A Response ActionContract ( R A C )
R E P L Y D U E D A T E : 7 / 8 / 0 1

STATEMENT OF REQUIREMENTS: Paragon A n a l y t i c s , Laboratory Q u a l i t y Assurance P l a n Revision 4 ,dated 02/99, Sect ion 1.5.1 states, The LQAP is main guidance document for laboratory operations whenthere exist s no other p r o j e c t or p r o g r a m - s p e c i f i c requirements to which the laboratory must conform. Thisdocument will be reviewed and u p d a t e d at a minimum frequency of once every two years or moref r e q u e n t l y _ _ _ i f there are s i g n i f i c a n t changes in procedures or c a p a b i l i t i e s in the laboratory."________
FINDING: Contrary t o th e above requirements: See Attached Page 2
F i n d i n g C l a s s i f i c a t i o n : [ ] M a j o r [ X ] M i n o r P A A A R e p o r t a b l e Y e s [ ] N o [ X ]

R E C O M M E N D E D C O R R E C T I V E A C T I O N : S e e attached page 2 .

You are requested to f u r t h e r inve s t igate the finding(s) to i d e n t i f y the cause and e f f e c t of thec o n d i t i o n ( s ) in order to de termine the extent of corrective action required. The re su l t s of theinve s t iga t i on are to be considered in your rep ly .
A U D I T O R : D A T E :

C O R R E C T I V E A C T I O N R E S P O N S E :(Attach a d d i t i o n a l sheets as necessary)
A. Action taken/proposed to correct f i n d i n g s :

B. Cause of Cond i t i on and Corrective Action to prevent recurrence:Cause:

Corrective Action:

C. C o m p l e t i o n Dates: (A:_
S I G N A T U R E _ _ _ _ _ _ _ _ _ _ _ _ _ _ T I T L E D A T E

E V A L U A T I O N O F R E S P O N S E
Accept
Reject

S I G N A T U R E / T I T L E D A T E

V E R I F I C A T I O N O F I M P L E M E N T A T I O N
Accept [ ]
Reject [ ]

Not Required [ ]

S I G N A T U R E A T I T L E D A T E



Washington W A S H I N G T O N G R O U P Q U A L I T Y
A S S U R A N C E

A U D I T F I N D I N G REPORT
A U D I T NO.: RAC-V-01-01,Rev. 1
APR No.: 01__________ Page 2 of 2

FINDING: Contrary to the above requirements, it was determined that:
1. Paragon Analyt i c s , Laboratory Qual i ty Assurance Plan Revision 4, dated 02/99, has not been revised sinceF e b r u a r y 1999. The Paragon A n a l y t i c s , Laboratory Q u a l i t y Assurance P l a n has not been u p d a t e d orrevised since F e b r u a r y 1999 which exceeds the minimum review and u p d a t e d f r equency as s p e c i f i e d in theLQAP. D u r i n g the course of the a u d i t , W a s h i n g t o n G r o u p had noted many d i s c r epanc i e s between whatwas s tated in the LQAP and what is current ly being pract iced in the laboratory.
2. The f o l l o w i n g d i s c r epanc i e s were noted:

Paragon A n a l y t i c s LQAP Revision 4 Sec t i on 16.2 - Laboratory Waste Di spo sa l
Waste Storage: "Paragon is c la s s i f i ed as a small quantity generator, and generates between 100kg and1000 kg of waste per month. Because of th i s rate of waste generat ion, waste material s created at thelaboratory may accumulate on the site for a maximum of nine months, d e p e n d i n g upon location of theT e m p o r a r y Storage and Di spo sa l F a c i l i t y . " Contrary to t h i s requirement, Paragon' s waste generatorc l a s s i f i c a t i o n has changed f r o m a sma l l q u a n t i t y generator to now a large quant i ty waste generator, which isnot accurate ly r e f l e c t e d in Sect ion 16.2 of the LQAP.
Paragon Analy t i c s LQAP Revision 4 Section 15.1 - Laboratory S a f e t y
Health and S a f e t y T r a i n i n g - "The goal o f Health and S a f e t y (H&S) t r a i n i n g i s to ensure that the laboratorypersonnel have adequate k n o w l e d g e to s a f e l y p e r f o r m the ir assigned du t i e s . T h i s t r a i n i n g i s presented byl a b o r a t o r y ' s H&S O f f i c e r . Health and S a f e t y t r a i n i n g i s prov id ed to each employee as soon as p o s s i b l ea f t e r b eg inning work. The components of this course include, but are not l imited to the f o l l o w i n g :

An e x p l a n a t i o n o f the M e d i c a l S u r v e i l l a n c e Program, which i n c l u d e s annual phys i ca l for al lemploye e s engaged in laboratory activities."
S t a n d a r d Operat ing Procedures LQAP Revision 4, Sect ion 1.5.2
"Standard Operat ing Procedures (SOPs) are documents that describe in detail how laboratory proceduresw i l l be p e r f o r m e d by the staff. S O P s w i l l be reviewed and u p d a t e d at a minimum frequency of once everytwo years or more f r e q u e n t l y if there are s i g n i f i c a n t changes (e.g., SW-846 update)."
Contrary to the above requirement, biannual u p d a t e s or revisions to the f o l l o w i n g S t a n d a r d Opera t ingProcedures were not revised at the minimum biannual frequency as s p e c i f i e d :
SOP 409, Revision 0, dated 0 2 / 1 5 / 1 9 9 9 - A n a l y s i s of P o l y c h l o r i n a t e d B i p h e n y l s ( P C B s ) By GasC h r o m a t o g r a p h y - Method 8082
SOP 525, Revision 4, dated 0 2 / 1 2 / 1 9 9 9 - Determination of V o l a t i l e Compounds By GasC h r o m a t o g r a p h y / M a s s S p e c t r o m e t r y - Method 8260B and M e t h o d 624
R E C O M M E N D E D C O R R E C T I V E A C T I O N :
Paragon A n a l y t i c s Inc. s h o u l d revise the LQAP to r e f l e c t the current manner in which business is beingconducted in the laboratory. S t a n d a r d Opera t ing Procedures shou ld also be revised in a t i m e l y manner.Since the LQAP is the basic document that represents an overview of laboratory func t i ons , theseprocedural pro t o co l s shou ld accurately re f l e c t the m e t h o d o l o g i e s used throughout the laboratory.



Washington W A S H I N G T O N GROUP Q U A L I T Y
A S S U R A N C E

A U D I T F I N D I N G REPORT
A U D I T NO.: RAC-V-01-01,Rev. 1
APR N o . : 02_____ Page 1 of 2

A C T I V I T Y : Environmental Laboratory A u d i t
O R G A N I Z A T I O N : Paragon A n a l y t i c s I n c o r p o r a t e d

C L I E N T : U . S E R A Response ActionContract ( R A C )
R E P L Y D U E D A T E : 7/8/01

STATEMENT OF REQUIREMENTS: Paragon A n a l y t i c s , Laboratory Q u a l i t y Assurance P l a n Revision 4 ,dated 02/99, Sec t i on 14.3 T r a i n i n g Records states, " T r a i n i n g records for all s t a f f members w i l l bemainta ined by the Paragon Q u a l i t y Assurance Department . T r a i n i n g f i l e s may contain (but are not l i m i t e dt o ) t h e f o l l o w i n g i n f o r m a t i o n :1. Records of academic t r a i n i n g per t inent to the e m p l o y e e ' s work ass ignment2. Summari e s of any t r a i n i n g seminars a t t ended whi l e employed at Paragon3. Any test re su l t s for examinations taken at Paragon4. Records of Health & S a f e t y ins truct ion received w h i l e at Paragon5. If a v a i l a b l e , a current resume of the employee"__________________________
FINDING: Contrary t o th e above requirements: See Attached Page 2
F i n d i n g C l a s s i f i c a t i o n : [ ] M a j o r [ X ] Minor P A A A Reportable Y e s [ ] N o [ X ]

R E C O M M E N D E D C O R R E C T I V E A C T I O N : S e e attached page 2 .

You are requested to f u r t h e r inve s t igate the finding(s) to i d e n t i f y the cause and e f f e c t of thec o n d i t i o n ( s ) in order to de termine the extent of corrective action required. The re su l t s of thei n v e s t i g a t i o n are to be considered in your rep ly .
AUDITOR: />, ... /3 DATE: 0»/^/At/t^Y*. X5**~̂  *9/ot/*t

C O R R E C T I V E A C T I O N R E S P O N S E :
(Attach a d d i t i o n a l sheets as necessary)
A. Action t a k e n / p r o p o s e d to correct f i n d i n g s :

B. Cause of C o n d i t i o n and Corrective Act ion to prevent recurrence:Cause:

Corrective Action:

C. C o m p l e t i o n Dates: (A:_
S I G N A T U R E _ _ _ _ _ _ _ _ _ _ _ _ _ _ T I T L E D A T E

E V A L U A T I O N O F R E S P O N S E
Accept
Reject

S I G N A T U R E / T I T L E D A T E

V E R I F I C A T I O N O F I M P L E M E N T A T I O N
Accept [ ]
Reject [ j

Not Required [ ]

S I G N A T U R E / T I T L E D A T E



Washington W A S H I N G T O N G R O U P Q U A L I T Y
A S S U R A N C E

A U D I T F I N D I N G REPORT
A U D I T NO.: RAC-V-01-01,
Rev. 1
APR N o . : 02________ Page 2

FINDING: Contrary to the above requirements, i t was determined that:
There is no object ive evidence that Paragon Laboratory personnel have received laboratory department s p e c i f i ct r a i n i n g or checkl i s t th er eo f . A d d i t i o n a l l y , c r ed en t ia l s a t t e s t i n g to the education, q u a l i f i c a t i o n s , and resumes ofvarious staff personnel were ei ther mis s ing or incomple t e . F u r t h e r review of t r a i n i n g records ind i ca t ed thatlaboratory analys t s / technicians do not have documentation on file indicat ing that they have completed LQAPt r a i n i n g , RCRA W a s t e t r a i n i n g , etc. U.S Environmental Protec t ion Agency Method SW-846 8000B mandates thatthe re su l t s of an a n a l y s t s initial p r o f i c i e n c y demons tra t ion be po s t ed to the i n d i v i d u a l t r a i n i n g file or i n c l u d e d int r a i n i n g records.
R E C O M M E N D E D C O R R E C T I V E A C T I O N :
W a s h i n g t o n G r o u p I n t e r n a t i o n a l , I n c . Response Act ion Contract in s u p p o r t o f the U . S . EPA mandates strictc ompl ianc e to EPA M e t h o d s and laboratory pro toco l s . T r a i n i n g records should be u p d a t e d to document t r a i n i n gp r o f i c i e n c i e s , and the re sul t s of t r a i n i n g p r o f i c i e n c i e s i n c l u d e d in each analyst f i le . In general , t ra in ing recordsprov id e the necessary assurance that laboratory personnel are t ra ined , q u a l i f i e d and that they are p r o f i c i e n t at theiras s igned task. Paragon Laboratory QA Manager s hou ld assess all t ra in ing records and u p d a t e all personnelt r a i n i n g f i l e s as s p e c i f i e d in LQAP S e c t i o n 14.2.2.2 and SW-846 8000B.



Washington W A S H I N G T O N GROUP Q U A L I T Y
A S S U R A N C E

A U D I T F I N D I N G REPORT
A U D I T NO.: RAC-V-01-01,Rev. 1
APR N o . : 03
________ Page 1 of 2

A C T I V I T Y : Environmental Laboratory A u d i t
O R G A N I Z A T I O N : Paragon A n a l y t i c s I n c o r p o r a t e d

C L I E N T : U . S E R A Response Act ionContract ( R A C )
R E P L Y D U E D A T E : 7 /8 /01

STATEMENT OF REQUIREMENTS: Paragon A n a l y t i c s , Laboratory Q u a l i t y Assurance P l a n Revision 4 ,dated 02/99, S e c t i o n 9.0 Q u a l i t y Control Procedures s tates, "A q u a l i t y control program is a sys tematicprocess that controls the v a l i d i t y of a n a l y t i c a l re sul t s by measuring the accuracy and prec i s ion of eachmethod and matrix, d e v e l o p i n g expected control l i m i t s , us ing these l i m i t s to detect errors or out of controlevents, and requiring corrective action measures to prevent or minimize the recurrence of these events."EPA Method 8000B Determinative Chromatograph i c S e p a r a t i o n s p a r a g r a p h 8.7.5 states, "Oncee s t a b l i s h e d , control l i m i t s and warning l i m i t s for sp ike c o m p o u n d s s h o u l d be reviewed a f t e r every 10-20matrix s p i k e s a m p l e s of the same matrix , and u p d a t e d at least s emi-annual ly . Control l i m i t s and warningl i m i t s for surrogates shou ld be reviewed a f t e r every 20 - 30 field s a m p l e s of the same matrix, and s h o u l dbe u p d a t e d at least semi a n n u a l l y . The laboratory shou ld track t r ends in both p e r f o r m a n c e and in thecontrol l i m i t s themselve s . The control and warning l i m i t s used to evaluate the s a m p l e resul t s s hou ld bethose in p l a c e at the time the s a m p l e was analyzed. Once l i m i t s are u p d a t e d , those l i m i t s shou ld a p p l y toall subsequent analyses of new samples."
FINDING: Contrary to the above requirements: See Attached Page 2
Finding C l a s s i f i c a t i o n : [ ] M a j o r [ X ] M i n o r PAAA R e p o r t a b l e Yes [ ] No [ X ]

R E C O M M E N D E D C O R R E C T I V E A C T I O N : S e e attached page 2.
You are requested to f u r t h e r inve s t iga t e the finding(s) to i d e n t i f y the cause and e f f e c t of thec o n d i t i o n ( s ) in order to de t ermine the extent of corrective action required. The re sul t s of thei n v e s t i g a t i o n are to be considered in your rep ly .

AUDITOR: f*S .9 DATE: * .
C O R R E C T I V E A C T I O N R E S P O N S E :(Attach a d d i t i o n a l sheets as necessary)
A. Action t a k e n / p r o p o s e d to correct f i n d i n g s :

/

B. Cause of Cond i t i on and Corrective Action to prevent recurrence:Cause:

Corrective Action:

C. C o m p l e t i o n Dates: (A: ) (B:
S I G N A T U R E

E V A L U A T I O N O F R E S P O N S E
Accept [ ]
Reject [ ]

S I G N A T U R E / T I T L E D A T E

>

T I T L E D A T E

V E R I F I C A T I O N O F I M P L E M E N T A T I O N
Accept [ ]
Reject [ ]

Not Required [ ]

S I G N A T U R E H - I T L E D A T E



Washington W A S H I N G T O N G R O U P Q U A L I T Y
A S S U R A N C E

A U D I T F I N D I N G REPORT
A U D I T NO.: RAC-V-01-01,
Rev. 1
APR No.: 03
___________Page 2 of 2

FINDING: Contrary to the above requirements, i t was de t ermined that:
Internal Paragon Laboratory Q u a l i t y Contro l Procedures were reviewed to de t ermine the in-house systematicprocess control s i m p l e m e n t e d to measure and detect errors or out-of-control events. In-hous e q u a l i t y control s ared e f i n e d and implemented through various procedures. The criterion that is used to measure and analyzeenvironmental data i n c l u d e s measurements of accuracy and preci s ion. However, control limit measurements thatare required to r e f l e c t the degree to which the measured value a p p r o x i m a t e s the actual or true value for a givenparameter. The control l i m i t s , which i n f l u e n c e bias in measurements, are not being u p d a t e d s emi-annua l ly ora n n u a l l y for some methods as required by EPA M e t h o d Protocol s .
R E C O M M E N D E D C O R R E C T I V E A C T I O N :
W a s h i n g t o n G r o u p I n t e r n a t i o n a l , I n c . Response Action Contract in s u p p o r t o f the U . S . EPA mandates strictc o m p l i a n c e to EPA M e t h o d s and laboratory protoco l s . The control l i m i t s , which i n f l u e n c e bias in measurements,s hou ld be u p d a t e d s e m i - a n n u a l l y or a n n u a l l y as required by EPA Method Protocol s . In general , process controlsprov ide the necessary assurance that laboratory processes can measure and detect out-of control events. ParagonLaboratory QA M a n a g e r should u p d a t e all a p p l i c a b l e control l i m i t measurements as s p e c i f i e d in LQAP and SW-846
8000B.



Washington W A S H I N G T O N G R O U P Q U A L I T Y
A S S U R A N C E

A U D I T F I N D I N G REPORT
A U D I T NO.: RAC-V-01-01,Rev. 1
APR No.: 04
____________Page 1 of 2

A C T I V I T Y : Environmental Laboratory A u d i t
O R G A N I Z A T I O N : Paragon A n a l y t i c s I n c o r p o r a t e d

C L I E N T : U . S E P A Response A c t i o nContract ( R A C )
REPLY D U E D A T E : 7 / 8 / 0 1

STATEMENT OF REQUIREMENTS: Paragon A n a l y t i c s , Laboratory Q u a l i t y Assurance P l a n Revision 4 ,dated 02/99, S e c t i o n 8.0, Preventative Maint enance s tates, "The ob j e c t i v e o f Paragon' s preventat ive maintenanceprogram is to e s t a b l i s h a system of instrument care that prevents the lo s s of ana ly t i ca l q u a l i t y control and re su l t s inthe minimum of l o s t p r o d u c t i v i t y due to instrument fa i lure ."
FINDING: Contrary to the above requirements: See A t t a c h e d Page 2
Finding C l a s s i f i c a t i o n : [ ] M a j o r [ X ] M i n o r PAAA Repor tab l e Yes [ ] No [ X ]

R E C O M M E N D E D C O R R E C T I V E A C T I O N : S e e attached page 2 .

You are requested to f u r t h e r inve s t iga t e the finding(s) to identify the cause and e f f e c t of thec o n d i t i o n ( s ) in order to de t ermine the extent of corrective action required. The r e su l t s of theinve s t i ga t i on are to be considered in your r e p l y .
A U D I T O R : D A T E : •*//*Af

C O R R E C T I V E A C T I O N R E S P O N S E :(Attach a d d i t i o n a l sheets as necessary)
A. Action t a k e n / p r o p o s e d to correct f i n d i n g s :

B. Cause of Cond i t i on and Corrective Action to prevent recurrence:Cause:

Corrective Action:

C. C o m p l e t i o n Dates: ( A : _
S I G N A T U R E _ _ _ _ _ _ _ _ _ _ _ _ _ _ T I T L E D A T E

E V A L U A T I O N O F R E S P O N S E
Accept
Reject

S I G N A T U R E / T I T L E DATE

V E R I F I C A T I O N O F I M P L E M E N T A T I O N
Accept [ ]
Reject [ ]

Not Required [ ]

S I G N A T U R E / T I T L E D A T E



Washington W A S H I N G T O N G R O U P Q U A L I T Y
A S S U R A N C E

A U D I T F I N D I N G REPORT
A U D I T NO.: RAC-V-01-01,Rev. 1
APR N o . : 04
___________Page 2

FINDING: Contrary to the above requirements, it was determined that:
During the course of the audi t , a GC/MS p u m p and GC Ol Purge and Trap located in a laboratory were observed asbeing set off to the side. C a r e f u l examination of the in s t rumenta t i on indica t ed that it was not in use a n d / o r it wasbroken. F u r t h e r invest igation revealed that the item was not p r o p e r l y tagged indi ca t ing it's operating status asrequired by Paragon SOP 319.
R E C O M M E N D E D C O R R E C T I V E A C T I O N :
The W a s h i n g t o n G r o u p I n t e r n a t i o n a l , Inc. aud i t team recommends that the a p p r o p r i a t e tags be p la c e onin s t rumenta t i on or equipment that is p l a c e d out of service, broken or m a l f u n c t i o n i n g . A d d i t i o n a l l y , in s t rumenta t i ons hou ld be p l a c e d in a d e s i g n a t e d area that is s egregated f r o m all other i n s t r u m e n t a t i o n to prevent inadvertentp lac ement of the in s t rumenta t i on into service or inadvertent use.



Washington W A S H I N G T O N G R O U P Q U A L I T Y
A S S U R A N C E

A U D I T F I N D I N G REPORT
A U D I T N O . : RAC-V-01-01,
Rev. 1
APR No.: 05____ Page 1 of 2

A C T I V I T Y : Environmental Laboratory A u d i t
O R G A N I Z A T I O N : Paragon A n a l y t i c s I n c o r p o r a t e d

CLIENT: U.S EPA Response ActionContract ( R A C )
REPLY D U E D A T E : 7 / 8 / 0 1

STATEMENT OF REQUIREMENTS: Paragon A n a l y t i c s , Laboratory Q u a l i t y Assurance P l a n Revision 4 ,dated 02/99, S e c t i o n 12.0, Q u a l i t y Assurance Reports to Management s tates, "For day-to-day r e p o r t i n g , AN o n c o n f o r m a n c e Report (NCR) is i n i t i a t e d for laboratory QA s i tua t i on s that require immediate at tent ion. Theemploye e tha t discovers the nonconformance i s r e s p o n s i b l e for i n i t i a t i n g the NCR. The Projec t Manager and QAManager must approve the corrective action proposed." Sect ion 13.1 N o n c o n f o r m a n c e Report f u r t h e r states," N o n c o n f o r m a n c e Report s (NCRs) are c o n t r o l l e d documents that are admini s t er ed by Paragon's Q u a l i t y AssuranceG r o u p . The s ta f f member wi l l then c o m p l e t e the f orm by enter ing a l l p er t inen t i n f o r m a t i o n and the f inal d i s p o s i t i o nrequired to adequa t e ly address the Non-Conformance".
FINDING: Contrary t o th e above requirements: See Atta ch ed Page 2
F i n d i n g C l a s s i f i c a t i o n : [ ] M a j o r [ X ] M i n o r P A A A R e p o r t a b l e Y e s [ ] N o [ X ]

R E C O M M E N D E D C O R R E C T I V E A C T I O N : S e e attached page 2 .

You are requested to f u r t h e r inve s t igate the finding(s) to i d e n t i f y the cause and e f f e c t of thec o n d i t i o n ( s ) in order to de t ermine the extent of corrective action required. The result s of theinve s t i ga t i on are to be considered in your rep ly.
A U D I T O R : D A T E : **//*/•/

C O R R E C T I V E A C T I O N R E S P O N S E :
(Attach add i t i ona l sheets as necessary)
A. Act ion t a k e n / p r o p o s e d to correct f i n d i n g s :

B. Cause of Condi t i on and Corrective Action to prevent recurrence:Cause:

Corrective Action:

C. C o m p l e t i o n Dates: (A:_
S I G N A T U R E _ _ _ _ _ _ _ _ _ _ _ _ _ _ T I T L E D A T E

E V A L U A T I O N O F R E S P O N S E
Accept
Reject [ ]

[ 1

S I G N A T U R E / T I T L E D A T E

V E R I F I C A T I O N O F I M P L E M E N T A T I O N
Accept [ ]
Reject [ ]

Not Required [ ]

S I G N A T U R E / T I T L E D A T E



(^Washington W A S H I N G T O N GROUP Q U A L I T Y
A S S U R A N C E

A U D I T F I N D I N G REPORT
A U D I T NO.: RAC-V-01-01,Rev. 1
APR No.: 05

Page 2 of 2
1 !

FINDING: Contrary to the above requirements, it was determined that:
During the course of th i s a u d i t , reports to management were ver i f i ed by review of nonconformance reports.The audit team reviewed various nonconformance reports and corre sponding d i s p o s i t i o n s . Routine NCRd i s p o s i t i o n s , such as use as is, reject a n d / o r repair, are not marked on the NCR form. Objec t ive evidenceof the d i s p o s i t i o n process indi ca t ed that in many cases the d i s p o s i t i o n was recorded as "Document in aNarrative". F u r t h e r inv e s t i ga t i on ind i ca t ed that in most cases, the narrative is u n d e f i n e d and is not attachedor part of the d i s p o s i t i o n and closure of the NCR.

The NCR system does not prov ide adequate c o n f i d e n c e that the nonconformance r epor t ing andsubsequent corrective actions are being d i s p o s i t i o n to pr e c lude recurrence and are being tracked fromi n i t i a t i o n t h r o u g h closure.

R E C O M M E N D E D C O R R E C T I V E A C T I O N :
The W a s h i n g t o n G r o u p I n t e r n a t i o n a l , I n c . aud i t team recommends that N o n c o n f o r m a n c e reports i n c l u d e thosedocuments e.g., Documented N a r r a t i v e s to be i n c l u d e d in the final r e s o l u t i o n / d i s p o s i t i o n and corrective actionv e r i f i c a t i o n of nonconformance reports.



Washington W A S H I N G T O N GROUP Q U A L I T Y
A S S U R A N C E

A U D I T F I N D I N G REPORT
A U D I T N O . : RAC-V-01-01,Rev. 1
APR No.: 06___________Page 1 of 2

A C T I V I T Y : Environmental Laboratory A u d i t
O R G A N I Z A T I O N : Paragon A n a l y t i c s Incorpora t ed

C L I E N T : U . S E R A Response ActionContract (RAC)
R E P L Y D U E D A T E : 7/8/01

STATEMENT OF REQUIREMENTS: Paragon A n a l y t i c s , Laboratory Q u a l i t y Assurance P l a n Revision 4 ,dated 02/99, S e c t i o n 11.0, Per formance and System A u d i t s s tates , "Two t y p e s of internal audi t procedures will beused to assess and document p e r f o rmanc e of laboratory staff: systems a u d i t s and p er f ormance evaluat ion audits."Sec t i on 11.1.1 I n t e r n a l Sys t ems A u d i t s s tates, "Thi s audit is general in nature, and prov ide s an overview oflaboratory opera t ions . T h i s t y p e of aud i t must be p e r f o r m e d at least once a month unle s s an external audit isp e r f o r m e d d u r i n g the same calendar month. The laboratory QA M a n a g e r will p e r f o r m the laboratory system audi t inaccordance with che ck l i s t s d e s igned to aid the aud i t o r in ensuring that all areas of laboratory operat ions arereviewed." Sec t i on 11.1.1 f u r t h e r states... "Audit re sul t s are reported in wr i t ing to r e s p o n s i b l e management forreview and corrective action if necessary. A maximum of two weeks is given to respond to the or ig inal report."
FINDING: Contrary to the above requirements: See Attached Page 2
Finding C l a s s i f i c a t i o n : [ ] M a j o r [ X ] M i n o r PAAA R e p o r t a b l e Yes [ ] No [ X ]

R E C O M M E N D E D C O R R E C T I V E A C T I O N : S e e attached page 2 .
You are requested to f u r t h e r invest igate the finding(s) to i d e n t i f y the cause and e f f e c t of thec o n d i t i o n ( s ) in order to de t ermine the extent of corrective action required. The re sul t s of thei n v e s t i g a t i o n are to be considered in your r ep ly .

A U D I T O R : D A T E :
C O R R E C T I V E A C T I O N R E S P O N S E :
(Attach a d d i t i o n a l sheets as necessary)
A. Action t a k e n / p r o p o s e d to correct f i n d i n g s :

B. Cause of C o n d i t i o n and Corrective Action to prevent recurrence:Cause:

Corrective Action:

C. C o m p l e t i o n Dates: (A:_
S I G N A T U R E _ _ _ _ _ _ _ _ _ _ _ _ _ _ T I T L E DATE

E V A L U A T I O N O F R E S P O N S E
Accept [
Reject [

S I G N A T U R E ^ I T L E D A T E

V E R I F I C A T I O N O F I M P L E M E N T A T I O N
Accept [ ]
Reject [ ]

Not Required [ ]

S I G N A T U R E / T I T L E D A T E



^Washington W A S H I N G T O N G R O U P Q U A L I T Y
A S S U R A N C E

A U D I T F I N D I N G REPORT
A U D I T NO.: RAC-V-01-01,Rev. 1
AFR No.: 06

Page 2 of 2

FINDING: Contrary to the above requirements, i t was determined that:
During the course of t h i s a u d i t , a s c h e d u l e of a u d i t s and c orr e spond ing a u d i t reports were reviewed. However, theaudit s chedule indicated that s cheduled examinations of the operations of s p e c i f i c analytical departments werel o g g e d as being i n i t i a t e d , but were never f o r m a l l y closed or subsequent corrective actions taken or noted.Additionally, the s p e c i f i e d p er f ormance frequency (e.g., once per m o n t h ) in many cases is being exceeded by twoor three month interval s . C a r e f u l examinations of the a u d i t s that have been i n i t i a t e d to date c l e a r l y indicate that theevaluat ion and i m p l e m e n t a t i o n of s p e c i f i c q u a l i t y related systems should be improved. The f o l l o w i n g internal audi t swere log as be ing i n i t i a t e d or p e r f o r m e d , however the audi t report and subsequent corrective actions were not
a v a i l a b l e for review:

A u d i t N o .
I A 1 2 1 9 9
IA032000

SR07100UnknownUnknownUnknown

Department Date
G C F u e l s 0 1 / 3 1 / 0 0
M e t a l s Rad 04/17/00
GC SVOC M8081A 06/12/00
G C S V O C M 8 0 8 2 0 6 / 1 7 / 0 0
I n t e r n a l C of C 0 7 / 3 1 / 0 0
G C / M S / V O C 0 8 / 1 6 / 0 0GC F u e l s I n s t r u m e n t PC & Backup 09/28/00Organic Extract ions Prep & A n a l y s i s 1 0 / 1 6 / 0 0

In add i t i on , SOP-937 Revision 2, paragraph 2.2, Internal Laboratory A u d i t s s p e c i f i e s that audit s will be performedby d e s i g n a t e d staff, which may or may not use an a u d i t i n g aid such as checkl i s t s . The laboratory aud i t s that werereviewed did not i n c l u d e check l i s t s .
R E C O M M E N D E D C O R R E C T I V E A C T I O N :
The W a s h i n g t o n G r o u p I n t e r n a t i o n a l , I n c . a u d i t team recommends that Per formance A u d i t s be conducted at theinterval s s p e c i f i e d in S e c t i o n 11.1.1 of Paragon's LQAP. If internal laboratory a u d i t s can not be p e r f o r m e d ors c h e d u l e d as s p e c i f i e d in the LQAP, then the LQAP shou ld be revised to accommodate a more f l e x i b l e s chedule.Additionally, the requirement s p e c i f i e d in LQAP section 11.1.1 and SOP 937 contradict. The audi t teamrecommends to use che ck l i s t s as s p e c i f i e d or revise the LQAP to be more c o m p a t i b l e with the requirementss p e c i f i e d in SOP 937. Please provide in your response corrective actions taken to prec lude recurrence.



Washington W A S H I N G T O N G R O U P Q U A L I T Y
A S S U R A N C E

A U D I T F I N D I N G REPORT
A U D I T NO.: RAC-V-01-01,Rev. 1
APR N o . : 07_______ Page 1 of 2

A C T I V I T Y : Environmental Laboratory A u d i t
O R G A N I Z A T I O N : Paragon A n a l y t i c s I n c o r p o r a t e d

C L I E N T : U . S E R A Response ActionContract ( R A C )
R E P L Y D U E D A T E : 7/8 /01

STATEMENT OF REQUIREMENTS: Paragon A n a l y t i c s , Laboratory Q u a l i t y Assurance P l a n Revision 4 ,dated 02/99, Sect ion 13, Corrective Actions states, "Corrective action is necessary when any measurement systemfa i l s t o f o l l o w th i s L A Q P . . . In general , items n e e d i n g corrective action fa l l into two "correction categories" short termand l o n g term. Long T e r m Corrective Act i on s The actions consist of minor and major prob l ems which require aseries of actions to resolve the prob l em. The actions to be taken are coordinated by the Sec t i on Manager or QAManager , and a Non C o n f o r m a n c e Report ( A p p e n d i x D) is used to document the action. The report wi l l describethe ana ly s i s invo lv ed , the date , ana ly s t , the i d e n t i f i c a t i o n of all a f f e c t e d or suspect s a m p l e s , probab l e cause, thecorrective action measure(s) taken, and the f i n a l d i s p o s i t i o n / r e s o l u t i o n of the problem."
FINDING: Contrary t o th e above requirements: See Attached Page 2
F i n d i n g C l a s s i f i c a t i o n : [ ] M a j o r [ X ] Minor PAAA Reportable Yes [ ] No [ X ]

R E C O M M E N D E D C O R R E C T I V E A C T I O N : S e e attached page 2 .
You are requested to f u r t h e r inve s t igate the finding(s) to i d e n t i f y the cause and e f f e c t of thec o n d i t i o n ( s ) in order to de t ermine the extent of corrective action required. The re sul t s of thei n v e s t i g a t i o n are to be considered in your rep ly .

A U D I T O R : D A T E :
C O R R E C T I V E A C T I O N R E S P O N S E :(Attach a d d i t i o n a l sheets as necessary)
A. Action t a k e n / p r o p o s e d to correct f i n d i n g s :

B. Cause of Cond i t i on and Corrective Action to prevent recurrence:Cause:

Corrective Action:

C. C o m p l e t i o n Dates: (A:_
S I G N A T U R E _ _ _ _ _ _ _ _ _ _ _ _ _ _ T I T L E D A T E

E V A L U A T I O N O F R E S P O N S E
Accept
Reject [ I

S I G N A T U R E / T I T L E D A T E

V E R I F I C A T I O N O F I M P L E M E N T A T I O N
Accept [ ]
Reject [ ]

Not Required [ ]

S I G N A T U R E / T I T L E D A T E



Washington W A S H I N G T O N G R O U P Q U A L I T Y
A S S U R A N C E

A U D I T F I N D I N G REPORT
A U D I T N O . : RAC-V-01-01,Rev. 1
APR No.: 07
___________ Page 2 of 2

FINDING: Contrary to the above requirements, it was determined that:
During the course of this audi t , a schedule of audit s and corresponding audit reports were reviewed. However, theaudit s c h edu l e ind i ca t ed that s ch edu l ed examinations of the opera t ions of s p e c i f i c ana ly t i ca l d e p a r t m e n t s werel ogged as being in i t i a t ed , but were never f o r m a l l y closed or subsequent corrective actions taken or noted.A d d i t i o n a l l y , the s p e c i f i e d p er f ormance frequency (e.g., once per month) in many cases is being exceeded by twoor three month intervals . C a r e f u l examinations of the a u d i t s that have been i n i t i a t e d to date c l ear ly indicate that theevaluat ion and i m p l e m e n t a t i o n of s p e c i f i c q u a l i t y related systems should be improved. The f o l l o w i n g internal a u d i t swere l o g g e d as be ing i n i t i a t e d or p e r f o r m e d , however the audi t report and subsequent corrective actions were nota v a i l a b l e for review:

A u d i t N o .
I A 1 2 1 9 9
IA032000

SR07100UnknownUnknownUnknown

Department Date
G C F u e l s 0 1 / 3 1 / 0 0M e t a l s Rad 04/17/00
GC SVOC M8081A 0 6 / 1 2 / 0 0
GC SVOC M8082 06/17/00I n t e r n a l C of C 0 7 / 3 1 / 0 0
G C / M S / V O C 08/16/00GC F u e l s I n s t r u m e n t PC & Backup 09/28/00Organic Extractions Prep & Analy s i s 1 0 / 1 6 / 0 0

In a d d i t i o n , SOP 937 Revision 2, paragraph 2.2, Interna l Laboratory A u d i t s s p e c i f i e s that audits w i l l be per formed byde s i gna t ed staff, which may or may not use an a u d i t i n g aid such as check l i s t s . The laboratory a u d i t s that werereviewed did not inc lude checklists.
R E C O M M E N D E D C O R R E C T I V E A C T I O N :
The Wash ing ton Group Int erna t i ona l , Inc. audit team recommends that corrective actions of audit de f i c i encie s bef o r m u l a t e d for and closed for the items noted above. If internal laboratory a u d i t s are s ch edu l ed but can not beper formed as scheduled then the audit log should annotate that the audit could not be per formed. A d d i t i o n a l l y ,corrective actions to aud i t d e f i c i e n c i e s are to be reported to management for review, the above noted audi t s werelogged as being completed. However, records could not substantiate if the a p p r o p r i a t e corrective actions werereviewed v e r i f i e d and e f f e c t i v e l y i m p l e m e n t e d . Additionally, the requirement s p e c i f i e d in LQAP Sec t i on 11.1.1 andSOP 937 contradict. The aud i t team recommends the use of ch e ck l i s t s , as s p e c i f i e d , or revise the LQAP to bemore c o m p a t i b l e with the requirements s p e c i f i e d in SOP 937. Plea s e p r o v i d e in your response corrective actionstaken to p r e c l u d e recurrence.



... ., .. AUDIT OBSERVATIONWashington _REPORT
AOR No.:1

A U D I T N o . : RAC-V-01-01, R e v . 1

A C T I V I T Y : A n a l y t i c a l Laboratory A u d i t _ _ _ C L I E N T : U . S . Environmental Protection Apencv
O R G A N I Z A T I O N : Paragon A n a l y t i c s I n c .

S T A T E M E N T O F R E Q U I R E M E N T S :Paragon A n a l y t i c s Laboratory Q u a l i t y Assurance Program Revision 4, S e c t i o n 17.1 Receipt V e r i f i c a t i o n of S t a n d a r d ss tates, "All primary reference standard and standard solutions are purchased from re l iab l e commercial sources. S t a n d a r d st raceab l e to NIST are p r e f e r r e d ; however, ASTM or equivalent s p e c i f i c a t i o n s are a c c ep tab l e . C e r t i f i c a t i o n records o f al ls t a n d a r d s received are retained."
Sec t i on 17.2 Receipt V e r i f i c a t i o n of S o l v e n t s and A c i d s states "The v e r i f i c a t i o n procedure for organic so lvents involvestaking an in i t ia l volume of solvent and concentrating it to a reduced f i n a l volume. The ini t ia l volume used for thi sprocedure and its f i n a l volume vary d e p e n d i n g upon solvent..."

O B S E R V A T I O N
A review of various Purchase Orders indicated that qua l i ty related or qua l i ty a f f e c t i n g items do not receive qua l i ty assurancereview. Purchase Order N u m b e r 001869 and P.O. 23867 was reviewed. During review it was noted that the items beingpurchased were not reviewed or approved.
Contrary to the above requirement the aud i t team could not v e r i f y that a solvent t e s t i n g program is current ly in p l a c e ass p e c i f i e d in section 17.2 of the LQAP.

C l a s s i f i c a t i o n : / ^ M a j o r f X H _ _ _ _ _ M i n o r G Response Due Date:07/08/01
AUDITOR /j£t,yh. / £ . — — - PATE ,

O B S E R V A T I O N R E S P O N S E M a j o r Observations only

SIGNATURE_________________________________TITLE Lead A u d i t o r DATE :



Washington A U D I T O B S E R V A T I O NREPORT
AOR No.:2
AUDIT No.: RAC-V-01 -01, REV.1

A C T I V I T Y : A n a l y t i c a l Laboratory A u d i t _ _ _ C L I E N T :
O R G A N I Z A T I O N : Paragon A n a l y t i c s I n c .

U . S . Environmenta l Protec t ion Agency

S T A T E M E N T O F R E Q U I R E M E N T S :The f o l l o w i n g observations were made of laboratory pract ice s that of noteworthy. No response is required.

O B S E R V A T I O N
M o n t h l y supervi sory reviews of laboratory l ogbook s are not being p e r f o r m e d on a consistent basis

The smal l hood in the GC labora tory is be ing used for s tandard p r e p a r a t i o n when it is only d e s igned for nuisance odor use.
C l a s s i f i c a t i o n : M a j o r D M i n o r PCI Response Due Date: N/A No Response Required

A U D I T O R D A T E

O B S E R V A T I O N R E S P O N S E M a j o r Observations only

N / A N o response Required

S I G N A T U R E T I T L E Lead A u d i t o r D A T E :



... .. ._ AUDIT OBSERVATIONWashington _REPORT
AOR No.:3
AUDIT No.: RAC-V-01 -01, REV.1

A C T I V I T Y : A n a l y t i c a l Laboratory A u d i t _ _ _ C L I E N T : U . S . Environmenta l Protec t ion A g e n c y
O R G A N I Z A T I O N : Paragon A n a l y t i c s I n c .

S T A T E M E N T O F R E Q U I R E M E N T S :Paragon A n a l y t i c s Laboratory Q u a l i t y Assurance Program Revision 4, S e c t i o n 10 Data Reduct ion, V a l i d a t i o n andR e p o r t i n g states "During the course of processing and reviewing sampl e analysis results, it may be necessary to correctdocumenta t i on errors discovered d u r i n g th i s process. To mainta in the i n t e g r i t y of the do cumenta t i on generated by thelaboratory in order to meet po t en t ia l l i t i g a t i o n requirements, changes to documents must be made in the f o l l o w i n g manner:
1. A s ingle l in e will be struck through the entry to be changed2. A new entry with the correct i n f o r m a t i o n wi l l be made;3. The date the change was made will be recorded; and;4. The i n i t i a l s of the person making the change wi l l be entered."

S e c t i o n 10.4 Data V a l i d a t i o n s tate s , "All ana ly t i ca l data generated by Paragon A n a l y t i c s , Inc. are ex t ens ive ly checkedfor accuracy and comple t ene s s . The data v a l i d a t i o n process consis t s of data generat ion, r educ t i on , and three l ev e l s of
review."

O B S E R V A T I O N
Work Order No. 0103075 was reviewed. During the audi t team's review the f o l l o w i n g observations were noted:

• Many organic laboratories were mi s s ing the annotation of the amounts of various s tandard s a d d e d to s a m p l e s d u r i n g pr epor analy s i s on the run log books
• Correct ions to s a m p l e extraction and p r e p a r a t i o n laboratory worksheets for i g n i t a b i l i t y or GC p e s t i c i d e data were notcorrected with a s i n g l e l i n e t h r o u g h and initial and date.
• The ana ly s t s i m p r o p e r l y documented manual in t egrat ion. A review of GC/MS SVGA and Pe s t i c i d e data indica t ed that the"before and after" reason for int egrat ion and subsequent i n i t i a l and date are miss ing.• Case narratives are incomple t e . A review of GC/MS SVOA narrative revealed that d i l u t i o n s were init iated for WGI sample s .However, the case narrative did not prov ide an e x p l a n a t i o n or reason as to why the d i l u t i o n s were necessary, and ane x p l a n a t i o n ascertaining why undi lu t ed sample s did not have target compounds over the linear range.

Contrary to the above requirements, the audit teams observations were noteworthy in the i d e n t i f i c a t i o n of generic areasthat are in need of improvement. No response required.

C l a s s i f i c a t i o n : - M a j o r Q Minor FX1 Response Due Date: N/A
AUDITOR /̂ C^>»< y^Lv^ DATE

O B S E R V A T I O N R E S P O N S E M a j o r Observations only
N / A - N o Response Required

SIGNATURE________________________________TITLE Lead Auditor_____ DATE :



E N C L O S U R E 2:
External Audi t Reports / Paragon Responses



C O N F I D E N T I A L
Los Alamos National
ESH-17, Air Quality Group
P.O. Box 1663, Mail S t o p J978
Los Alamos, New Mexico 87545 Date: June 27, 2001
(505) 665-8855 / FAX: (505) 665-8858 Refer to: ESH-17-.01-314

Ms. Debra Henderer
Quality Assurance O f f i c e r
Paragon Analyt i c s , Inc.
225 Commerce Drive
Fort C o l l i n s , CO 80524
Dear Debra:
Enclosed is the f ina l version of our CY 2000 suppl i er assessment report resulting from
my on-site visit last October. Thank you and all of the f ine s t a f f at Paragon for their
cooperation with this portion of our Quality Management Program and their continuing
high quality analytical work on our behalf.
Sincere ly,

Ernest S. Gladney, Ph.D.
Air Quality Group
E S G : d b
Enc: a/s
Cy: (w/enclosure)
Terry Morgan, E S H - 1 7 , J978
Jean Dewart, E S H - 1 7 , J 9 7 8
Scott Miller, E S H - 1 7 , J978
Craig Eberhart, E S H - 1 7 , J 9 7 8
Dave Fuehne, E S H - 1 7 , J978
ESH-17 F i l e



C O N F I D E N T I A L
DO NOT Page 1 of 6COPY

LANL ESH-1 7 Assessment o f th e Radiochemis try F a c i l i t i e sat
Paragon A n a l y t i c s , I n c . ( P A I )

16-1 7 October 2000

Executive summary
One f ind ing and no new observations resulted from this assessment and are described in this report

S c o p e of the assessment „
Assessorsr™r^^^
Assessment s chedule

Don G i p p l e , President/Laboratory Director
Lori Pacheco, Operations Manager
Deb Henderer, Quality Assurance Manager
Steve Workman, Inorganics Technical Manager
Dave Burns, Radiochemistry Operations Manager
Darryl Patrick, Inorganics Supervi sor

The results of the assessment were discussed at a close-out meeting attended by:
Don G i p p l e Lori Pacheco
Deb Henderer Steve WorkmanDarryl Patrick
Steve Fry, Vice President
Anthony Vargrees, Rad Chem Technical ManagerScott Hafeman, Radiochemist
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S t a t u s o f Prior E S H - 1 7 F i n d i n g s
One f i n d i n g f rom the Nov. 1998 assessment had been carried over as i n c o m p l e t e l y addressed: The status of
that f i n d i n g was evaluated during the present assessment.
1. No analytical procedure training records for Paragon employee performinganalyses on ESH-17 samples.
S t a t u s — A m p l e evidence was presented regarding resolution of this very s p e c i f i c f i n d i n g . T h e r e f o r e , this
unresolved prior f i n d i n g is now RESOLVED.
During the Aug. 1999 assessment, one new f i n d i n g was iden t i f i ed . The status of that f i n d i n g was
evaluated during the present assessment.
1. Most radiochemistry procedures are overdue for review
S t a t u s - Most Paragon analytical procedures have undergone review and u p d a t i n g during the past year.
Only f i v e radiochemistry ones remain to be c o m p l e t e d , none of which a p p l y to work being done for E S H - 1 7 .
T h i s prior f i n d i n g is now RESOLVED.

N e w F i n d i n g
1. Beryllium determinations on stack filters submitted by ESH-17 are not reportedwith any indication of the uncertainty in the measurement
Requirement: The E S H - 1 7 Statement of Work "General Requirements for all Statements of Work For
Analytical Chemistry S u p p o r t f or E S H - 1 7 (LANL/ESH-17/GEN, 0 1 / 0 1 / 2 0 0 0 version)" states:
" ... E L E C T R O N I C DATA DELIVERABLE (EDD) ...
3. Summaries of sample results shall include: customer id, sample del ivery group or request number, lab id,
s p e c i f i c analysis by radionucl ide or element as a p p l i c a b l e , analyte concentration, analyte uncertainty and
MDA in the same appropr ia t e units, tracer recoveries (where appropr ia t e in frac t ional percent), and dates of
analysis.
4. Summaries of QA/QC results shall include the same parameters as sample results. ...
D A T A P A C K A G E D E L I V E R A B L E . . .
All hardcopy data packages shall include the f o l l o w i n g , at a minimum: ...
5. Summaries of sample results shall include: customer id, sampl e del ivery group or request number, lab id,
i s o t o p e / a n a l y s i s , analyte concentration, analyte uncertainty and MDA in the same appropr ia t e units, tracer
recoveries (where appropr ia t e in frac t ional percent), and dates of analysis.
6. Summaries of QA/QC results shall include the same parameters as sample results. ..."
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Mtimated

Unresolved Prior Observations from 1998

secondary containment. REMAJNS o n l 8 3 1 " 1 3 1 6 8 "" S t U 1 ^ St0red i

Prior Observations from 1999

Retired procedures have been removed. CLOSED

Apparent conf l i c t corrected. CLOSED^ ** < / e t e l / e£/ 7a6/e ° f Co"te"te cfoes not correspond
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N e w Observations — — — — " " "
None
A n a l y t i c a l Q u a l i t y Control Per f ormance
1. Quality control summary
The quality control (QC) results discussed in this section a p p l y to all of C Y 1 9 9 9 . Paragon has provided
Laboratory Control Standards (LCS) and process blanks (PB), while E S H - 1 7 has regularly submitted trip
blanks (TB), matrix blanks (MB), and bl ind matrix sp ike s (MS). Minimum Detectable Act iv i ty (MDA) is
determined on each sample. The f o l l o w i n g table summarizes results for CY 1999:

QC T y p e
LCS
MS
PB
T B
MB
M D A ( s a m p l e s )

U n i t s
% Recovery
% Recovery

p C i / m L
p C i / m L
p C i / m L
p C i / m L

Mean
99.0
95.6
0.0

0.10
-0.04
0.54

S D
3.3
4.7
0.1

0.21
0.16
0.16

# sampl e s
120
57

175
52
78

1339
Paragon has demonstrated an excellent record for LCS recovery and contamination control on all the various
blanks. Overall MDA meets the statement of work (SOW) requirement of 2 pCi or 0.5 p C i / m L on 5 mL
samples.
2. National analytical laboratory performance evaluation studies
Partic ipat ion in both EPA, ERA (successor to EPA), DOE/EML and DOE/MAP national performance
evaluation programs is required by the LANL E S H - 1 7 SOW. Paragon par t i c ipa t ed in every available round.
T h e i r results reported in these programs during CY 1999 were j u d g e d "acceptable" in all cases. In general,
"acceptable" performance represents achievement of analytical results that are within two standard
deviations (SD) of the agency c e r t i f i e d value (CV), "warning" represents analytical results that are between
two and three SD from the CV, and "not acceptable" analytical results are outside three SD from the CV.
Paragon participated su c c e s s fu l ly in all required national analytical laboratory performance evaluation
programs for which we have currently received information, for the nucl ides and inorganics of interest to
E S H - 1 7 during CY 1999.
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Assessor conc lu s i ons r e g a r d i n g th e Paragon A n a l y t i c s r a d i o c h e m i s t r yprogram
1. Quality at Paragon
The technical qua l i ty of the analysis work per formed for E S H - 1 7 continues to be very good. Data packages
continue to have very few discrepancies. As concluded in the previous assessment and as also apparent
during this assessment, Paragon employees are knowledgeable, well trained, and enthusiastic about their
work.
In my profe s s ional opinion, Paragon continues to be f u l l y qua l i f i ed to per form H-3 and Be determinations on
air f i l t e r media for E S H - 1 7 .

Ernest S. Gladney,C e r t i f i e d Qual i ty Syst ems Date
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225 Commerce Drive * Fort C o l l i n s , CO 80524 + (800) 443-1511 4904152?

Via Federal Express

September 15,2000

Mr. David Garden
Environmental Management National Analytical Management Program
U.S. Department of Energy
Oak Ridge Operations
P.O. Box 2001
Oak Ridge, TN 37830
Re: Department of Energy — Office of Environmental Management,National Analytical Management Program

Environmental Management Consolidated Audit Program
Laboratory Qualification Audit of Paragon Analytics, Inc.
March 30-31,2000
Paragon's Corrective Action Report

Dear Mr. Garden:
I am writing to respond to your report regarding the March 30-31,2000 on-site audit of
Paragon Analytics, Inc., which I received on July 26,2000. Paragon sincerely appreciatesthe on-site audit of our systems and processes and the time spent with our employees.
We are pleased to respond to the 22 f indings and 17 observations from the auditParagon's responses and corrective actions f o l l o w for your review. .*

Findings
Quality Assurance Management Systems
Item M1-000331-A: The effectiveness of the Corrective Action
implementation is not reviewed (Priority II) (Integrated Contractor Procurement Team
Basic Ordering Agreement (ICPTBOA), ICPTBOA, Attachments BandC, Criterion 3).
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Response M1-000331-A: In response to this f i n d i n g , Paragon has revy
the summary reports and close-out reports from the 14 hiernal a iBQf)&3rmg
May 1999. We have determined that all prescribed correcnvt! Ikilioiii; liave been
completed.
In response to the auditor's comments regarding Internal Audit I A 5 1 2 9 9 , Paragon notes
that the auditor was reading Revision 2 of SOP 202 (01/06/99), which had not been
updated per I A 5 1 2 9 9 . Revision 4 of SOP 202 ( 0 1 / 1 7 / 0 0 ) had been updated but had not
yet been f i l e d hi the SOP binder. Copies of SOP 202, Revisions 2 and 4, are enclosed for
your review (Attachment MI-000331-A).

Corrective Action .: ^ : :
Review summary reports and close-
out reports from 14 lAs

Date of Completion
08/29/00

Responsible Parties "••••••
QA Department

Finding M1-000331-B: PAI is not opening coolers in or in the vicinity of an
operable fume hood. (Priority II) (ICPT BOA, Attachment D)
Response MI-000331-B: Paragon acknowledges that incoming packages were
not opened hi a fume hood, but in an open area of the laboratory, at the time of the audit
We attribute the root cause of this f ind ing to the design of the S a m p l e Control
Laboratory, which precludes technicians from opening coolers in a fume hood.
In order to correct this def ic iency, Paragon has developed short-term and long-term
corrective actions. The short-term corrective action consists of purchasing a portable
canopy hood that will be installed hi the S a m p l e Control Laboratory. Thi s portable
canopy hood will enable technicians to perform the initial inspection of coolers within a
vented enclosure and will not require l i f t i n g of relatively heavy coolers. Fol l owing initial
inspection, coolers that contain only intact samples will be removed and processing will .continue outside the vented canopy hood. Any cooler that contains damaged samples will
be l i f t e d to the f ixed fume hoods for further processing. Paragon has retained
Instal lat ions Unlimited of Loveland, Colorado to design, build, and install the portable
canopy hood. We anticipate that installation of this unit will be completed within 90-120
days.
The long-term corrective action involves structural additions to the building. In
preparation, Paragon has purchased two (2) six-foot walk-in hoods that will be installed
in the 35 ft x 70 ft addition to the S a m p l e Control Laboratory (please see Attachment
M1-000331-B for documentation of check #27307 to D. L. Chancy S c i e n t i f i c for the two
hoods). These f i x ed fume hoods will enable technicians to open all coolers within a
vented enclosure at f l o o r level. Initial estimates suggest a total cost of approximately
$100k; therefore, dates of completion of the building addition and hood installation will
be determined by financial considerations.
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Corrective Action
Design, b u i l d , ins ta l l p or tab l e
canopy hood
Purchase two 6-foot walk-in hoods
for structural addi t i on
Compl e t e structural addition; install
hoods

Date of Comple t ion
1 2 / 3 1 / 0 0

06/22/00
TBD

i e s p o n s f e j p P f l i r e r (
Unlimi t ed of
Loveland
Ed Wallace
Don G i p p l e

;OPY.

Item M1-000331-C: PAI has not completed required reviews and
updates of their SOPs. (Priority II) (ICPT BOA, Attachments B and C, Criterion 4; PAI
QAP).
Response MI-000331-C: Paragon acknowledges that we have not completed
the review and revision of all SOPs within the past two years, per our QAP requirement
As of this writing, 195 SOPs (total) have been reviewed and revised since December
1998. Paragon has reviewed and revised 61 SOPs since the DOE ORO audit of
December 6-7,1999. Approximate ly 25 SOPs have not yet been reviewed and revised in
the past two years. Paragon continues to work toward the goal of reviewing and revising
every SOP within a two (2) year period. Paragon anticipates that these 25 SOPs will be
reviewed and revised or retired by December 31,2000. Attached for your review please
f ind: (1) a table of contents for SOPs that demonstrates the latest date of review and
revision and (2) the QA D e p a r t m e n t ' s documentation of distribution of controlled SOPs
since December 1999 (Attachment M1-000331-C).

iCbrriective Action ; H-:, :L;.--i ;..• M^tti
195 SOP updates completed (to ta l)
61 SOPs updates comple ted since
DOE ORO audit 12/99
25 SOP updates to be comple t ed

iEJate of Compl e t i on :
0 8 / 3 1 / 0 0
0 8 / 3 1 / 0 0
12/3 1/00 (target)

Responsible Parties <• •*
QA Department
QA Department
QA Department

Item M1-000331-D: PAI definition of training requirements and record
maintenance have not been fully implemented (Priority II) (PAI QAP).
Response MI-000331-D: Paragon acknowledges that the internal training
program and documentation of training is incomplete. Paragon has made significant
progress hi de f ining training requirements and documenting training in the past 6 months
and we continue to work toward f u l l implementation. F o l l o w i n g is a discussion of items
that have been addressed by the QA Department.
General requirements for training are presented in the Laboratory Quality Assurance Plan
(LQAP), Section 14. Paragon has revised these requirements as demonstrated in
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Attachment MI-000331-D. Revisions shown in these pages wi
5 of the LQAP. which is scheduled for publication in February '<
Paragon has updat ed , renamed, and released SOP 143, which is "eterred to in Section 14
of the LQAP and noted as non-existent by the auditors. Thi s SOP formalize s and
describes the QA orientation and training overview for new employees. A copy of
Revision 1 is included with Attachment M1-000331-D for your review.
Paragon also includes sample pages from the QA D e p a r t m e n t ' s "Training Records
Tracker" spreadsheet that demonstrates how Paragon tracks documentation of training for
each employee (Attachment M1-000331-D). In addition, Paragon submits a sample page
from the employee s ign-off sheet that demonstrates completion of QA orientation training
(Attachment MI-000331-D).
Paragon requires every employee to read the LQAP upon hire and annually thereafter, per
SOP 143. LQAP review and s ign-of f is documented through Form 158 and is tracked via
the Training Records Tracker spreadsheet. Form 158 f o l l o w s for your review
(Attachment MI-000331-D).
Paragon continues to compile the certi f ication f i l e s for each analyst. The QA Department
has developed a supplemental tracking system in order to better manage SOP
review/s ign-of f and associated IPR demonstration (example template provided asAttachment M1-000331-D). In addition, a proficiency program which consists of
supervisory s ign-of f of a job skills checklist, has been instituted to document the
competencies of non-analytical personnel (example f o l l o w s as Attachment MI-00033 1-
D).

; :- : C^ireetive Action ' W^ : " '^ • X'& : -•> ̂  0 ;'•
Revise Section 14 of LQAP to
include more complete d e f i n i t i o n of
training requirements anddocumentation of training
Revise, rename, release SOP 143
T r a i n i n g Records Tracker
spreadsheet developed and
maintained by QA Department
QA Orien ta t i on/Training S i g n - o f f
sheet insti tuted
Form 158, LQAP Atte s ta t i on
Statement, deve loped
S u p p l e m e n t a l SOP Review/IPR
tracking spreadsheet ins t i tuted; IPR
record compi la t ion initiated
Prof i c i ency attestation program
instituted for non-analytical

|0a^ ;il€SiiSpiettohs:;.
08/28/00

08/28/00
f u l l y inst i tuted;
maintenance on-
going
f u l l y inst i tuted;
maintenance on-
going
03/00 ini t ia t ed;
06/00 f u l l y
instituted
03/00 init iated; IPR
completion targeted
f or 11/30/00
03/00 init iated;
complet ion targeted

;;R^sipbhs ible:Pjtt t i e s ^ ; ;

QA Department

QA Department
QA Department

QA Department

QA Department

QA Department

QA Department
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personnel for 11/30/00
Item M1-000331-E: The PAI instrument calibn_ M „ ....... .
have a tag out system for out of calibration equipment. (Priority II) (ICPTBOA,
Attachments B and C, Criterion 7).
Response MI-000331-E: SOP 317, which describes procedures for removing
equipment from service and provides guidelines for returning equipment to service, has
been revised and released. A copy of SOP 317, Revision 4 and an example of an out-of-
service placard f o l l o w for your review (Attachment MI-000331-E).

Revise, release SOP 317 . 09/06/00 QA Department

Data Quality — Orsanics
No Findings

Data Quality — Inorganics
No Finding s

Data Quality — Radiochemistrv
Finding M4-000331-A: Radiochemistry standards are not re-verified
annually. (Priority II) (ICPTBOA, Radiochemistry Requirements, Parti, Section 2.9.2)
Response M4-000331-A: At the tune of the audit, P a r a g o n ' s Radiochemistry
Group f o l l o w e d the re-verification guidelines prescribed by SOP 734, Revision 6, whichdid not require annual re-verification of standards. In order to comply with the ICPT
BOA requirement, all radiochemistry standards have been assigned a one-year expiration
date from the date of preparation. In addition, SOP 734, Section 5 has been revised to
address the ICPT BOA requirement to re-verify standards annually. Revision 7 of SOP
734 f o l l o w s for your review (Attachment M4-000331-A).
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Corrective Action
A s s i g n one-year expirat ion date for
all standards
Revise, release SOP 734

Date of Complet ion
08/16/00
09/12/00

ponsible Parties** ***:

Finding M4-000331-B: Alpha Spectrometry Instrument logbook entries are
not always signed. (Priority II) (ICPT BOA, Special QA Requirements, Criterion 1-7)
Response M4-000331-B: Paragon acknowledges that some logbooks had not
been reviewed and signed as a result of oversight. On 08/16/00, all radiochemistry
analysts were reminded of the requirement to perform monthly reviews of all logbooks
per SOP 328, Revision 1. An internal audit by the QA Department will be conducted on
10/16/00 to ensure compliance with this requirement Paragon notes that some logbooks
do not have routine entries and these will be reviewed upon completion of the page (e.g.,
maintenance logbooks).

Corrective Action .: . [^^--^^M
Radiochemistry Group required to
read SOP 328, Revision 1
Perform internal audit of logbooks
in Radiochemistry Department

^iE^6l;©ompletibn08/16/00
10/16/00

; Responsible ;-Pjr$eisI ;
Radiochemistry
Operations Manager
QA Department

Finding M4-000331-C: Alpha Spectrometry Calibration curves for energy
are generated using only 2 nuclides not the required 3. (Priority H) (ICPT BOA,
Radiochemistry Requirements, Part 2, Section 2.2.4).
Response M4-000331-C: Prior to this audit, P a r a g o n ' s clients have not
required that three (3) isotopes be used to generate a calibration curve. There fore ,
Paragon has routinely generated curves from two (2) isotopes, Am-241 and U-234. The
pla t ed sources used to calibrate the instrument contain three (3) isotopes: Am-241, U-;234,andU-235.
As of this writing, Paragon has not succe s s fu l ly calibrated with three (3) isotopes. The
peak- f i t t ing routine normally used to process data resulted in a calibration error for the
e f f i c i e n c y calibration when three (3) isotopes were used for calibration. Paragon will
attempt a region-of-interest (ROI) f i t t i n g routine for the three (3) isotopes.
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Corrective Action
M o d i f y cal ibrat ion practice to
i n c l u d e 3 nuc l ide s; calibration via
peak- f i t t ing routine; unsuccessful
M o d i f y calibration practice to
inc lude 3 nuc l ide s; calibration via
ROI

Date of Comple t ion
09/01/00

10/1 5/00 (target)

R f e s p o n s i S D t O d N t e 1 '
Radroct lSmistry
Operations Manager
Radiochemistry
Operations Manager

Finding M4-000331-D: The sealed if standard used for daily instrument
performance assessment for a Beckman Liquid Scintillation Counter (LSC) expired in
1998. (Priority II) (ICPTBOA, Radiochemistry Requirements, Parti, Section2.7.2).
Response M4-000331-D: As a result of oversight, the H3 source had not been
replaced per the m a n u f a c t u r e r ' s expiration date. In order to comply with the requirements
of the ICPT BOA, Paragon has replaced the H3 standard. The H daily check source has
been replaced with Beckman # H J S 0 5 0 8 , Lot S 9 1 0 1 5 6 , a 107200 dpm H3 source that
expires on 10/15/04. Attached for your review please f ind B e c k m a n ' s documentation for
this standard (Attachment M4-000331-D}.

' • • ^ge^til&^^S^W^^^S^^ ; ' :
Replace H 3 da i ly check source

••• D a t e J b l C o t h p l e t i d h
08/16/00

Responsible Parties s
Radiochemistry
Operations Manager

Finding M4-000331-E: Instrumentation used for radiological pre-screening
analysis is calibrated for attenuation with sources prepared in ringed planchets 'while
samples are prepared in flat planchets. (Priority II) (ANSI N42.25-1997, Annex A).
Response M4-000331-E: In order to comply with the requirements of the LQAP,
Section 7, and the ICPT BOA, Paragon has changed its prescreening practice. As of this .
writing, all pre-screen samples and calibration sources are prepared in ringed planchets.

^-Correctiv&Actiba^:^^^.- • . ; : ; - ; - . . ' • , )
M o d i f y pre-screen practice to
ensure that standards and samples
are measured in containers having
the same geometries

Date of Complet ion
08/16/00

Responsible PartiesS:
Radiochemistry
Operations Manager
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Laboratory Information Management /Electrons
C O N F I D E N T I A L

Finding MS-000331-A: PAI SOPs for the Laboratory Management System
(LIMS) do not contain all information for performing the required activities. (Priority II)
(ISO 17025, Section 5.4.4 & 5.4.5).
Response M5-00033I-A: Paragon has revised the three (3) S O P s to ref lect the
current state of our LIMS. Please note that the SOPs have also been renumbered. The
SOPs f o l l o w for your review (Attachment M5-000331-A).

Corrective Action
Revise, renumber SOPs for LIMS
procedures

Date of Comple t ion
09/01/00

Responsible Parties
QA Department, IS
Department

Hazardous and Radioactive Materials Management
Note: Paragon has retained the services of Montgomery &
Associates of I d a h o F a l l s , I d a h o to assist us in address ing waste
management and radiation sa f e ty concerns. Mr. Robert Montgomery,
Princ ipa l , p er f ormed an on-site audit of Paragon on A p r i l 24-27,2000.
F o l l o w i n g his audit , Mr. Montgomery has been prepar ing documents
per the suggest ions of the ICPT auditor and f edera l regulations. Mr.
Montgomery will return to Paragon in November 2000 for one week to
provide on-site training on waste management and radiation sa f e ty
issues to all employees.

Finding M6-000331-A: PAI does not have a formally documented Radiation
Protection Program. (Priority II) (1OCFR20.1101).
Response M6-000331-A: Paragon acknowledges that some elements of the
Radiation Protection Program are incomplete and that the elements should be integrated.
Montgomery & Associates has been hired to rewrite and create linkages among several
documents, including the: radiation s a f e t y manual; radiation sa f e ty SOPs; and waste
management plan. Paragon will provide copies of the final documents upon request.
Paragon anticipates that these documents will be f inalized by 11/30/00.
Paragon's LIMS has been programmed to update the radionuclide inventory (based on
pre-screen data), which enables us to manage any H&S concerns related to particular
samples and to maintain an accurate inventory of radionuclides. Thi s module of LIMS
has been functional since July 2000.
Addit i ona l elements of the Radiation Protection Program have been functional for several
years. For example, the personal dosimetry program requires quarterly monitoring of all
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laboratory employees. In addition, weekly swipes are taken throughout the laboratory in
order to monitor removable radiation and monthly external radiation dose surveys are also
performed.

Corrective Action
Revise radiation s a f e t y manual,
radiation sa f e ty SOPs, and wastemanagement p l a n
Program LIMS to update
r a d i o n u c l i d e inventory

Date of Compl e t i on
1 1/30/00

-07/00, f u l l y
funct ional L I M Smodule

Responsible Parties
H & S Department

IS Department

Finding M6-000331-B: The contents of the PAIRCRA Contingency Plan
are inadequate. (Priority II) (6 OCR 265, Subpart D).
Response M6-000331-B: Montgomery & Associates is rewriting the RCRA
Contingency Plan per 6 CCR 265, Subpart D and CDPHE guidance. F o l l o w i n g
P a r a g o n ' s approval of the document, Mr. Montgomery will provide on-site training for all
employees. Paragon will provide copies of the final document upon request

Rewrite RCRA Contingency Plan
Provide on-site training for allemployees

09/30/00
1 1 / 3 0 / 0 0

H & S Department,QA Department
Montgomery &
Associates

Finding M6-000331-C: The contents of the PAI Chemical Hygiene Plan are
inadequate. (Priority II) (ICPT BOA, Attachment 1, Section 2.2.8).
Response M6-000331-C: Montgomery & Associates is rewriting the
Chemical Hygiene Plan (CHP). Fol l ow ing Paragon's approval of the document, Mr.
Montgomery will provide on-site training for all employees. The revised CHP will
include the RCRA Contingency Plan and links to the H&S SOPs and radiation protection
plan. Paragon will provide copies of the final document upon request.

Corrective Action
Rewrite Chemical Hygiene Plan
Provide on-site training for allemployees

iBate of Completion
09/30/00
1 1 / 3 0 / 0 0

Responsible Parties 1
H&S Department,QA Department
Montgomery &
Associates
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Finding M6-000331-D: The operation of the PAI wastewater treatment unit
is not adequately described or formally controlled. (Priority II) (ICPT BOA,
Attachments B and C, Special Laboratory Requirements, Section 4).
Response M6-000331-D: In order to address this rinding, Paragon will revise
SOP 017, which addresses the operation of the wastewater treatment unit In addition,
the Waste Management Plan that is being revised by Montgomery & Associates will
address operational requirements as required by the Boxelder Sanitation District
Any sludge generated by the wastewater treatment unit will be managed as a hazardous
waste. Paragon will p er fonn required organic and inorganic analyses in order to create an
accurate p r o f i l e of the sludge and to ensure that any constituents present in concentrations
greater than the underlying hazardous constituents level are listed on the land disposal
restriction fortn.

Corrective Action . ; : • : ' • * ; : ' • - ̂ >:;î i>
Rewrite Waste Management Plan
Provide on-site training for all
employees
Revise SOP 01 7

Bate of Completion
09/30/00
11/30/00
11/30/00

:• Responsible Parties
H&S Department,
QA Department
Montgomery &
Associates
H & S Department,
QA Department

Finding M6- 000331-D:
not segregated from sanitary trash.

Potentially radioactive sample processing waste is

Response M6-000331-D: In order to address this f ind ing , Paragon developed
a contact waste collection system that was implemented by 04/15/00. During Mr.
M o n t g o m e r y ' s audit of May 2000, he reviewed all SAAs and trash receptacles to ensure
that Paragon's segregation practices and labeling were compliant Therefore, we believe
that our radioactive sample processing waste is appropriate ly segregated from sanitary
trash. The revised Waste Management Plan and SOP 003 will address characterization
protocol for contact waste. Copies of these documents are available upon request.

Corrective Action
Develop contact waste co l l e c t i on
system
Rewrite Waste Management Plan

Revise SOP 003
Provide on-site training for all
employee s

Date of Comple t i on
04/15/00
1 1 /30/00

10/30/00
1 1 / 3 0 / 0 0

Responsible Parties
H & S Department
Montgomery &
Associates, H & S
Department, QA
Department
H & S Department
Montgomery &
Associates
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Finding M6-000331-F: PCB wastes are not managed in compliance with
the T o x i c Substances Control Act (TSCA). (Priority H) (ICPT BOA, Attachments B and
C, Spec ia l Laboratory Requirements, Section 4).
Response M6-000331-F: F o l l o w i n g the audit, Paragon labeled all areas in
which PCBs were stored. Paragon has labeled the PCB containers with the EPA-
mandated label: "Caution Contains PolychlorinatedBiphenyls."
Mr. Montgomery verified labeling practices during his audit in April 2000.
The revised Waste Management Plan will address PCB waste management per TSCA
regulations. ..

Label all areas in which PCBs arestored 04/15/00 H & S Department
Revise Waste Management Plan 11/30/00 Montgomery &

Associates, H & S
Department, QA
Department

Finding M6-000331-G: The PAI waste management plan does not ref lect
current practices and is not adequate hi describing many ongoing waste processing
activities.
Response M6-000331-G: Montgomery & Associates is rewriting the Waste
Management Plan in order to address this f inding.

Revise Waste Management Plan 11/30/00 Montgomery &
Associates, H & S
Department, QA
Department

Finding M6-00033J-H: The process for disposition of the samples that have
exceeded their archival date is not adequately documented or implemented.
Response M6-000331-H: Paragon has developed a module in our LIMS
system that tracks samples through their archival period. Thi s module allows us to
i d e n t i f y samples that are characterized and ready for disposal. LIMS generates batchreports for samples ready for disposal and segregates the samples into appropriate waste
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streams. Attached for your review please f ind a sample of a LIMS report (Attachment
M6-000331-H).
In addition, Paragon has dedicated additional resources to sample archiving and disposal.
Ms. Becky Wasson has been assigned the responsibility of managing the sample
archiving and disposal process and is assisted by technicians from each group.

Finding M6-000331-I:
p r o f i l e s as required.

PAI is not performing biennial reviews of waste

Response M67-000331-I: . P a r a g o n ' s revised Waste Management Plan will
address the requirement of performing biennial reviews hi order to verify our waste
pro f i l e s . In addition, the S a m p l i n g and Analysis Plan will be written to comply with
40CFR 265.13 (a&b) and 6CCR1003-7,265.13 (a&b).

Corrective Action : -:
Revise S a m p l i n g and Analys i s Plan
Revise Waste Management Plan

Date of; Comple t ion
1 1/30/00
11/30/00

Responsible Parties
H & S Department
Montgomery &
Associates, H & S
Department, QA
Department

Item M6-000331-J: The process for identifying incoming samples that
require a prescreen for radioactivity analysis is informal. (Priority II) (ICPTBOA,
Attachments B and C, Special Laboratory Requirements, Section 5)..
Response M6-000331-J: Paragon believes that our process for ident i fying
incoming samples that require a prescreen for radioactivity is well def ined and thoroughly.
documented. Paragon's Project Managers work with clients to de f ine all technical and
service requirements prior to receipt of samples. This interview includes questions about
potential radioactivity (e.g., site history, historical data, expected radionuclides and levels
of activity). Project Managers di s t i l l projec t requirements to all S a m p l e Receipt and
Operations personnel by issuing Program Spec i f i ca t i on s . This information is generated
through the LIMS and addresses health and sa f e ty and waste disposal information —
including prescreen requirements. The S a m p l e Receiving s t a f f determines which
s i t e s / s ampl e s require prescreen from this information. A sample Program S p e c i f i c a t i o n
f o l l o w s for your review (Attachment M6-000331-J).
In the event that samples arrive unannounced, the S a m p l e Receiving s t a f f place the
samples on "hold" status and forward Chain of Custody information to the Operations
Manager. The Radiation S a f e t y O f f i c e r and Operations Manager assess the new client'sprescreen requirements via a teleconference with the client. These requirements are then
conveyed to S a m p l e Receipt and Operation personnel via Program Specif ications.
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DOE sites or on behalf of a DOE site, unless the client provides reliable prescreen data.
Paragon has maintained a database of radioactive samples (based on prescreen data) and
standards since 1993, which enables us to monitor our inventory of radioactive materials.
S a m p l e s pages of the historical database from 1993-1994 f o l l o w for your review
(Attachment M6-000331-J). In April 2000,5247 records from the historical database
were transferred to the LIMS as .dbf f i l e s . Paragon's LIMS automatically links client,
projec t , work order, volume, and radionuclides hi the module that manages radionuclide
inventory. S a m p l e s pages from the LIMS database f o l l o w for your review (Attachment
M6-000331-J).

; Corrective Action;.; ^(y^f^k ^fp
• :-!i: •;••, •.:••••"••-:. '^•*^-^i'£%%&3$£3$j$$

Create database of radioactivesamples and standards in order
to monitor inventory of
radioactive materials
Trans f e r historical database to
L I M S f o r continued
management of radioactive
materials

|Ci%lpietion: ^ j ; ' : H
1993

04/2000

; Responsible /Parity/
H & S Department

H & S Department,
IS Department

Item M6-000331-K: Radioactive sample shipments and potentially
radioactive samples are not surveyed for internal surface contamination before sample
handling. (Priority II) (PAI CAP response to a DOE Oak Ridge audit).).
Response M6-000331-K: PAI will institute a removable contamination survey
program for sample containers that contain radioactive material shipments. The types of
shipments that will undergo sample container removable radioactive materialcontamination surveys include: excepted radioactive material packages; low spec i f i c
activity packages; radioactive I, n, or m packages; and any shipment from a client that
has potential radioactive contamination.
The most common types of packages to be received at Paragon are excepted radioactive
material and radioactive I packages. The sample containers will be subjected to a
composite removable radioactive material contamination survey (swipe). The swipe will
be counted for 5 minutes by both the Ludlum 1000 Sealer with 43-10 Alpha Scintil lation
Detector for detection of alpha particles and the Ludlum 1000 Sealer with 44-7 Geiger-
Muel ler Detector for detection of Beta/Gamma emissions. Action levels are 20 dpm/100
cm2 removable alpha and 200 dpm/100 cm2 removable beta/gamma (Nuclear Regulatory
C o m m i s s i o n ' s Decommissioning Release Limits for Unrestricted Use).

Page 13 of 18
P A R A G O N A N A L Y T I C S , I N C



C O N F I D E N T I A L

r-If the composite sample's results are less than the above limits, the samples will be
released. If the limits are exceeded on the composite swipe, then all containers must be
swiped individually in order to locate the source of radioactivity. The S a m p l e Receiving
s t a f f will be trained to perform composite removable radioactive material swipes on
sample containers and to evaluate results on 09-18-00.
Form 009, a worksheet that calculates and presents swipe sample values, has been
prepared. SOP 008 has been revised. Copies of these documents f o l l o w for your review
(Attachment M6-000331-K).
S a m p l e Receiving s t a f f will be trained to perform swipes on 09-18-00. Paragon will
survey shipments for intemaLsurface contamination as of 09-19-00.

i Corrective Actions .... : ' ^ ¥ % £ S ; : 1
' • • - . ' - ' : • . . : . - • • • • : - : - ' - " . . V ! . . • ' v ^VS^ h * ^

Prepare incoming sample removable
radioactive material contamination
survey log form (Form 009)
Revise SOP 208 to include incoming
sample removable radioactive material
contamination survey
Train sample receiving s t a f f to prepareincoming sample removable
radioactive material contamination
survey
Begin surveying shipments for internalsurface contamination

lilsm^^onBi:
09-10-00

09-14-00

09-18-00

09-19-00

|:Resp^^iBle:;P^Eties'i;iI
|:- ±-: : '::: | l^€; : !: ; -l '; .^ i iM ||f

H&S Department

H&S Department, QADepartment
H & S Department

S a m p l e Receiving
S t a f f , H & S
Department

Observations
Quality Assurance Management Systems
Item 1: The response time for corrective action response to audit findings
is currently unacceptable. The response to the Oak Ridge audit of December 7,1999
was not completed until March 25, 2000. The response for the July audit by INEEL was
not received until December 1999. IT is expected that PAI will respond within 30 days
from receipt of the final EMCAP audit report.
Response 1: Paragon apologizes for delays in submitting written responses. We
will strive to comple te responses hi a more timely fashion.
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Item 1: An unlabeled sample container was located in the TCLP extraction
laboratory; however, the chemist immediately corrected the problem by labeling the
beaker.

Item 2: Florisil lot checks are not being performed on a consistent basis.
Response 2: Paragon's gc/svoa group has created a logbook in which they f i l e
the chromatograms for each Floris i l lot's evaluation. Paragon evaluates each lot of
F l o r i s i l per the criteria hi t h e € L P SOW, Section D - 5 4 / P E S T , Section 10.1.8.2.2.4.S a m p l e pages from the logbook f o l l o w for your review (Attachment Observations,
Organics, Item 2).

Item 3: An explosion proof refrigerator is needed in the organic
extractions laboratory to store herbicide extracts. At the present time, the extracts are
stored in the sample storage refrigerator.
Response 3: Paragon concurs that an explosion-proof refrigerator is preferable
for storing herbicide extracts. When the current refiigerator f a i l s , we will replace it with
an explosion-proof one.

Item 4: A refrigerator is needed in the organic extractions laboratory for
the storage ofsemivolatile extracts.
Response 4: Paragon stores semivolatile extracts in two (2) dedicatedrefrigerators. One of these refrigerators is located hi the organic extractions laboratory
and the other hi the gc/ms semivolatiles laboratory.

Data Quality — Inorganics
Item 1: The TSS laboratory is not monitored or documented. This was the
only drying oven found which (sic) the temperature was not monitored or documented
within the inorganic section., The PAl QA department should ensure that all drying
ovens are monitored and documented laboratory wide.
Response 1: The oven hi question was not used to perform solids
determinations at the time of the audit This oven was only used to dry glassware and
therefore was not monitored daily. All drying ovens for which temperatures are
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prescribed are monitored daily. Pages from the three (3) inorganics drying ovens f o l l o wfor your review (Attachment Observations, Inorganics, Item 1).

T^m2' J
 s°™ maintenance logbooks in the inorganic area were missingthe instrument identification and its serial number.

Response 2: Fol lowing the audit, the inorganics laboratory was instructed to
include instrument identif ication and serial numbers in all logbooks. The QA Department
will perform a laboratory-wide audit of logbooks in October to ensure that logbooks areproperly documented and reviewed, per our SOPs.

aItem 3: ' We storage cooler in the organic laboratory does not havecontingency plan for refrigerator failures to protect sample integrity in case of
temperature failure. It is recommended that PAI institute as a (sic) contingency plan in
case of cooler temperature failure. South Carolina certification requires thatrefrigerators be monitored twice a day. One refrigerator was monitored once a day.
Response 3: PAI has approximately 12 refrigeration units throughout the
laboratory that may be used as "temporary" storage areas in case of failure. Movement of
samples-- as a result of failure - is documented in logbooks (e.g., RU-20, SampleControl, 08/18/00). r

The QA Department has reminded all groups that refrigerators shall be monitored twicedaily, Monday through Friday. The laboratory depends upon wheel-chart recorders
during the weekends. These wheel-chart recorders are verified quarterly.
The QA Department will perform a laboratory-wide audit of refrigeration units in Octoberto ensure that they are monitored twice daily and that logbooks are properly documentedand reviewed, per our SOPs.

Item 4: Monitoring of the metals digestion water bath temperature need
improvement. PAI should evaluate the temperature variation in metals water bath to
ensure that it is following closely the temperature required by the meals digestion SOP.
Response 4: Paragon believes that this observation may be the result of a
misunderstanding, as the metals digestion water bath temperature was and is monitored
by a thermometer. Pages from the time of the audit, March 30-31, demonstrate
compliance and f o l l o w for your review (Attachment Observations, Inorganics, Item 4)
Inspection of the current logbook reveals that the water temperature has been measured at93-95 °C, which meets the requirements of Method SW3005A.
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Item 1: The batch QC is listed first on the batch worksheet for
radiochemistry. For this reason, the blank andLCS appear to be in the same position in
the Gas Proportional counter (GPC), and same sample preparation apparatus (i.e.,
tritium distillation).
Response 1: As of 08/16/00, the radiochemistry laboratory began l i s t ing batch
QC samples at the end of the bench sheet.

Laboratory Information Management /Electronic Data Deliverables
None

Hazardous and Radioactive Materials Management
Item 1: A document hierarchy was not readily apparent at PAI. For
example, it was difficult to determine how the regulatory requirements were incorporated
in facility plans and then implemented in the SOPs. The plans did not cross-reference
each other or contain links to the appropriate SOPs.
Response 1: As stated above, Paragon has retained the services of Montgomery
& Associates of Idaho Falls, Idaho to assist us in addressing waste management and
radiation sa f e ty concerns. Mr. Robert Montgomery, Principal, performed an on-site audit
of Paragon on April 24-27,2000. Fol lowing his audit, Mr. Montgomery has been
preparing documents per the suggestions of the ICPT auditor and federal regulations. Mr.
Montgomery is aware that linkages need to be created among documents.

Item 2: In the organic extractions laboratory, radiation tr e f o i l stickers were
observed in the sanitary trash and the container was labeled for broken glassware. ;

Response 2: Paragon developed a contact waste collection system that was
implemented by 04/15/00. During Mr. M o n t g o m e r y ' s audit of May 2000, he reviewed all
SAAs and trash receptacles to ensure that P a r a g o n ' s segregation practices and labeling
were compliant.

Item 3: In the organic extractions laboratory, broken condensers were
being used
Response 3: Paragon has disposed of all broken glassware in the organic
extractions laboratory.
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Item 4: In the organic extractions laboratory,
could possibly contaminate samples.
Response 4: Paragon has repaired the leaking roof in the organic extractions
laboratory.
Item 5: In the organic extractions laboratory, PAIpersonnel were not -wearing
prescription safety glasses.
Response 5: Paragon has provided vouchers for prescription sa f e ty glasses to all
employees (as needed).

Item 6: ' In the organic exractions laboratory, a non-tapped wire was
protruding from an inside -wall near the building exit at the GPC area.
Response 6: Paragon has removed the wiring in question.

Item 7: A program for periodic chemical exposure monitoring has not
been defined.
Response 7: The H&S Department is developing a chemical exposure
monitoring plan. As of this writing, monitoring of the VOA laboratory has begun.

Thank you again for your time and assistance during the on-site audit. We hope that our
responses meet your requirements. Please contact me at 970 490 1511 if additional
information is required and I will be glad to provide it.
Respe c t fu l ly Submitted, -

Debra Henderer
Quality Assurance Manager
Paragon Analytics, Inc.
Enclosures
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Ms Debra Henderer
Laboratory QA Manager
Paragon Analytics, Inc.
225 Commerce Drive
Ft. Col l ins , CO 80542

August 18,2000

Laboratory Quality Audit

Enclosed is the observation report for the on-site analytical laboratory audit at Paragon
Analytics, Inc. in Fort Co l l in s , CO, performed on 8/16 - 8 / 1 7 / 0 0 , by IT Corp. It is the
opinion of this auditor that the quality program and analytical systems used throughout
the laboratory are adequate for Paragon Analytics to provide analytical services to IT
Corp. in support of the Rickenbacker Air Force Base (RANGE) Delivery Order (DO) 19.

There were no f ind ing s during the audit, but two observations have been noted. There
are no required responses for the observations noted.

I appreciated the opportunity to work with you and your organization, and the
cooperation and cordiality a f f o r d e d me during the audit was refreshing. I apologize for
any inconvenience I may have caused by my interruptions. I look forward to working
with you on the upcoming project s .

If there are any questions, please f e e l free to call me at ( 5 1 3 ) 782-4699 at any time.

^Respect ful ly

Bruce H. Rohrbach
Senior QA/QC Chemist
PAWMS North Area Technical Lead



C O N F I D E N T I A L
DO NOT COPY— — — — — — — — ~ ~The meeting was initiated on Wednesday morning August 16 th at 8:30 AM with the

f o l l o w i n g in attendance:

Don G i p p l e - Laboratory Director - Paragon
Lori Pacheco - Operations Manager - Paragon
Debra Henderer - Quality Assurance Manager - Paragon
Peter Gintautas - Technical Manager - Paragon
Bruce H. Rohrbach - Senior Q A / Q C Chemist - IT Corp.

The reason for the audit was stated and general discussion of what was expected and the
outline of activities were presented. A tour of the f a c i l i t y prior to the audit f o l l o w e d and
the audit was initiated prior to breaking for lunch.

Each major laboratory functional area of concern was reviewed and discussions regarding
the instrument standardization, tune and calibration were performed. All items were
determined to be acceptable, unless otherwise indicated.

Attached to the end of this report are examples of the l a b o r a t o r y ' s checklists used to
assure the quality of the data generated and reviewed.
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Audit ed Area Comments Observations
S a m p l e Receiving
(Mark S t e l l a )

Basically a one-man operation.
S a m p l e transports are screened
with Geiger counter to determine
presence of radioactive species.
S a m p l e s are all checked for
temperature with infrared detector.
Manually assigned a workorder
number, which stays with samples
throughout processes in lab.
Distributes samples to actual lab
for storage.
Prepares samples kits for clients.

S a m p l e receiving
clerk not in proper
PPE at all times.
I n i t i a l l y without lab
coat and eventually
working without
protective gloves
while handling the
sample containers.
Issue was discussed
during audit and
closed.

Laboratory Informat ion
Management System
( L I M S )

Workorder entered into in-house
LIMS (based upon Micro s o f t
Access Database).
F l e x i b l e system maintained by
s t a f f member.

None. LIMS is
work-in-progress,
but an excellent tool
as reviewed.

S a m p l e Control
(Cheri Matha)

Continues the log-in process and
supp l i e s information regarding
s p e c i f i c client tests.
Paperwork f ini shed and transferred
to PM to review.
Finishes and corrects all input.

None

S a m p l e Storage S a m p l e s are stored within
operational area of laboratory, not
in a main repository.
S a m p l e s logged out by section
analysts. __

None

V o l a t i l e Mass Spectrometry
( T y l e r Knaebe l)

Three HP instruments available for
analysis, plus 1 Arcon auto-
sampler.
Service contract provided by Full
Spectrum.
In process of training new
employee transferring from another
area.
Reviewed and discussed
instrument tune and calibration
procedures determined to be
acceptable.
Reviewed checklists used byanalysts during data review. Good
format.

None
Room f e l t warm, but
apparent ly stable forinstruments.
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Audit ed Area Comments Observations
Organic Compound
Extractions
(Eric Bayless)

Adequate area available for
performance of functions.
Primarily per form continuous
liquid extractions and soxhlet
extractions for solids.
Can per form separatory funnel
extractions for liquid and
sonication for solids.
Procedures acceptable and in order.
Use kiln to dry glassware
f o l l o w i n g washing, which they say
help the cleanliness.

None

Semivolatile Mass
Spectrometry
(Marty Brown)

Three HP instruments available for
analysis along with two analysts
and a trainee analyst.
Additional individual to compiledata for packages.
Reviewed and discussed
instrument tune and calibration
procedures determined to be
acceptable.
Excessive sample backlog in this
area and spent less time here in
order not to a f f e c t lab throughput.

None
Amount of review
a p p l i e d to data
seems somewhat
excessive, but
provides clean data
and l i t t l e problems
for the client

Metal s; Analysis and
Preparation
(Darryl Patrick)

Five-man operation handling entire
process from preparation through
analysts to reporting.
S a m p l e preparation somewhat
unique: samples are diluted to final
weight rather than final volume
(i.e. sample is weighed constantly
and the final volume of water is
weighed in). S o i l samples are not
f i l t e r ed f o l l o w i n g preparation
(allow to settle out).
Mercury preparation uses more
sample weight than recommended
in the present SW-846 method.
However, is consistent with update
to procedure now pending.Reviewed and discussed
instrument standardization and
calibration procedures determined
to be acceptable.__________

None
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Paragon A n a l y t i c s , Inc.
Laboratory Audit 8/16/00 & 8/1

Audited Area Comments Observations
Standard Operating
Procedures ( S O P s )

S p e c i f i c S O P s were reviewed and
additional ones requested for later
review, which have not yet been
received.
Code of Ethics Documentation
Laboratory Quality Assurance Plan
(LQAP) review policy.
Ethics and Data Integrity.
Requested and received list of
pertinent laboratory SOPs. Review
is in process, but expect no
surprises.

Various documents
still retained header
information o f A T I ,
the previous name of
the fa c i l i ty . Process
to changeover is
long and laborious.

Training Records Reviewed the Hazardous Waste
Management Employee Training.

None
Employee Performance
Records

Reviewed the entire f i l e for three
randomly chosen employees.
The records contain resumes,
transcripts, and performance
results of samples prepared and
analyzed.

None

QA F i l e s Reviewed the results of both
Internal and External Audits.
Reviewed the thermometer
temperature calibration.
Reviewed balance and weight
calibration.
Reviewed the non-conformance
reports (NCRs) f i l e .

None

Laboratory Quality
Assurance Plan
( L Q A P )

LQAP was reviewed init ial ly 6
months ago during request for
proposal (RFP) process for another
projec t .
Review indicated document
received during this trip is identical
to previously reviewed document.

None

S a m p l e Disposal Area within lab designated as the
collection repository for all
finished sample material. Analysi s
referred to determined the degree
of hazard of the material and
segregated as such.

None
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225 C o m m e r c e D r i v e » F o r t C o l l i n s , CO 80524 * (800) 443-1511 * (970) 490-1511 «• FAX (970) 490-1522

Via Federal Express

March 25,2000

Mr. David GardenLaboratory Audit Program ManagerWaste Management and Technical Integration Team
Environmental Management (EM-921)
U.S. Department of Energy
P.O. Box 2001
Oak Ridge, TN 37830
Re: Department of Energy Oak Ridge Operations

Laboratory Qualification Audit of Paragon Analytics, Inc.
December 6-7,1999
Paragon's Corrective Action Report

Dear Mr. Garden:
I am writing to respond to Mr. Gist's report of January 27,2000. Paragon sincerelyappreciates the DOE-ORO on-site audit of our systems and processes and the time spent
with our employees. We are pleased to respond to the 20 f ind ing s and 16 observations
from the audit. Paragon's responses and corrective actions f o l l o w for your review.

Findinss
Quality Assurance Management Systems
Item QA-991207-A: PAI is not effectively performing periodic reviews and
updates on their Standard Operating Procedures (SOPs). (Priority H) (DOE Order
414.1)
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Response QA-991207-A: Paragon acknowledges that we have
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review and revision of all SOPs within the past year. As of this writing, 176 SOPs have
been reviewed and revised in the past year. Approximate ly 45 SOPs have not yet been
reviewed and revised in the past year. These 45 SOPs will be reviewed and revised by
April 30,2000. Attached for your review please f ind a table of contents for SOPs that
demonstrates the latest date of review and revision (Attachment QA-991207-A).

176 SOP updates completed
45 SOP update s to be completed

03/17/00
04/30/00

QA Department
QA Department

Item QA-991207-B: Logbooks are not being reviewed on a consistent basis.
(Priority II) (SOP 328, Review of Logbooks)
Response QA-991207-B: Paragon acknowledges that review of laboratory logbooks
was not being conducted per the monthly time frame stated in SOP 328 at the time of the
audit. T h i s f i n d i n g and directives for corrective action were communicated to all
laboratories a f t er the audit. Fol low-up reviews to ensure documented review and a
labwide (refresher) training were conducted on 0 3 / 1 3 / 0 0 . An internal audit of laboratory
logbook review is scheduled for 08/16/00. Attached for your review please f ind
documentation of the labwide training, copies of SOPs 303 and 328, and the internal
audit schedule (Attachment QA-991207-B).

^Qd&fi^^Sfiialaiii^^M^^^^^^i
Verbal reminder of laboratory
logbook review issued to
Department Managers
Informal audit to ensure
documented laboratory logbook
review
Labwide training (logbook review)
conducted re: SOPs 303 and 328
Formal internal audit (logbook
review) scheduled

:i|i^i^amaipielcp|
1 2 / 0 1 / 9 9

0 3 / 1 3 / 0 0

03/13/00
0 8 / 1 6 / 0 0

f iJ^poni s iBlel^i t l i e s l i l
QA Department

QA Department

QA Department
QA Department

Item QA-991207-C: Statistical control charts are not maintained in real time
and are not monitored on a routine for the analysis of trends and biases. (Priority II)
(SW-846 Chapter One, Section 4.4.2)
Response QA-991207-C: Every 6 months, the IS Department provides statistical
control charts to the QA Department for all LCS/LCSD data points in our LIMS database.
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These control charts include the f o l l owing information: am lyucai meinoa; extraction
method; matrix; number of observations (n); minimum recovery; maximum recovery;
standard deviation (±a); warning limits (±2a); control limits (±3cr); 2-dimensional plot
(percent recovery vs. date/observation). The QA Department reviews the data for every
method and matrix and updates qc limits if necessary (update is usually an annual one).
Prior to the DOE ORO audit, the approach described above had been accepted by all
auditors and clients. Per the DOE ORO auditor's request, Paragon will program two (2)
statistical outlier tests in order to monitor control charts for trends and biases and use this
information to monitor performance. Paragon's IS Department is programming a Grubbs
Test and Dixon Outlier Tes t . We anticipate that programming and testing will be
completed by April 30,2000.

^Goiiecti\«;A^ion;;::J:;::;s|;;|ii:lil||Illl
Program and evaluate Grubbs and
Dixon Outlier Test in LIMS

Date of Completion •;••;;
04/30/00

Responsible Parties ; ;
QA and IS
Departments

Item QA-991207-D: PAI definition of training requirements and record
maintenance are not adequate (Priority II) (DOE Order 414.1; Quality Assurance;
40 CFR Part 262).
Response QA-991207-D; Paragon acknowledges that our training program and
documentation of training requires development and maintenance. We have begun a
comprehensive training program for all aspects of laboratory operations. Thi s training
program will include training modules for: human resources, quality assurance, health
and safe ty, general lab operations, and departmental operations. These programs will
de f ine the required training for each s t a f f member.
To comply with the concerns of this f ind ing the f o l l o w i n g actions are being taken: (1)
The current training records are being entered into the training database. (2) The
Chemical Hygiene Plan and appl i cable SOPs will be revised to include the training
requirements for RCRA Waste Management Staff. (3) The new Heal th and S a f e t y
training matrix will include RCRA Waste Management T r a i n i n g Requirements. (4) The
training and retraining requirements for Radiation S a f e t y and Chemical Hygiene for both
analytical and nonanalytical workers will be placed in the Radiation S a f e t y Manual and
Chemical Hygiene Plan as applicable . The retraining requirements will also be de f ined hi
the new Training Matrices.

Input existing training records into health and
sa f e ty training database
Compl e t e health and sa f e ty training matrices

05-15-00
04-05-00

H & S
Department
H & S
Department
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Revise Chemical Hygiene Plan to include health
and sa f e ly and RCRA waste management
training requirements
Define retraining requirements and frequency
for health and safe ty, radiation safe ty, and
RCRA waste management for all workers

05-15-00

03-20-00

" C O M F I D E N T I A L (

H & f c Q N O T C-DipaiLii tn t ~"
H & S
Department

I O P Y [ 5

Sample Control and Laboratory Information Management Systems
(LIMS)
Item SC-991207-A: The temporary storage refrigerator hi sample receiving does
not use refrigerator blanks to monitor for volatile cross contamination. (Priority n)
(Analytical Master S p e c i f i c a t i o n (AMS) A p p e n d i x D Attachment J-n, section 8.2)
Response SC-991207-A: Paragon acknowledges that at the time of the audit the
S a m p l e Control walk-in cooler (RU #20), which is used for temporary storage of samples,
was not included in the refrigerator blank monitoring program. Prior to the DOE ORO
audit, Paragon analyzed refrigerator blanks on a weekly schedule for the GC/MS and GC
V o l a t i l e s laboratory per the requirements of SOP 512. Per the auditor's request, Paragon
now prepares and analyzes a refrigerator blank for the S a m p l e Control area hi order to
monitor volat i l e cross contamination hi this temporary storage area. The GC/MS
V o l a t i l e s Group is responsible for preparing, analyzing, and documenting the S a m p l e
Control area refrigerator blanks. SOP 512 provides for the weekly analysis of refrigerator
storage blanks and has been revised to include refrigerator blank preparation and analysis
for RU #20. Attached for your review please f ind revised SOP 512, Revision 5 and
examples of documentation of RU #20 weekly refrigerator blank analysis (Attachment
SC-991207-A).

•;; ̂ orrecuw ;/M;UUU: : ;:.;;. ., :#. tm- ;•::,:.:%•; :y:
:
: K :•

SOP 512 revised to include S a m p l e
Control RU #20 hi refrigerator
monitoring blank program
Incep t i on of RU #20 refrigerator
blank analyses

j L / a i e tut ^unipiciiuji
0 1 / 1 0 / 0 0

0 1 / 1 3 / 0 0

jvespuusiuic rorues
QA Department

G C / M S V o l a t i l e s
Group

Data Quality — Radiochemistry
Item DR-991207-A: SOPsfor radiologicalprescreening analysis do not
consistently reflect the practice employed by the laboratory analysts. (Priority II) (DOE
Order 414.1).

Page 4 of 20
P A R A G O N A N A L Y T I C S , I N C .



C O N F I D E N T I A L
DO NOT COPY7 0 S lequiied ' — — —Response DR-991207-A: Paragon acknowledges that SOPs 70

revision at the time of the audit These SOPs were recently revised in order to reflect
current practices. Attached for your review please f ind revised SOPs 703 and 705
(Attachment DR-991207-A}. Paragon will recalibrate the screening instrument (LB5100)
by 04/05/00.

Revise SOP 703 to ref lect current
practices
Revise SOP 705 to ref lect current
practices
Recalibrate LB5 100

03-17-00

03-16-00

04-05-00

^i^iilsiili^iiiiiiii
QA Department,
Radiochemistry
Department
QA Department,
Radiochemistry
Department
Radiochemistry
Department

Data Quality — Inorganics
Item DI-991207-A: Mercury samples are not prepared for triplicate analysis
according to Method 7471. (Priority II) (SW-846, Method 7471).
Response DI-991207-A: Paragon understands that the intent of mul t ip l e
measurements is to ensure that the laboratory analyzes a representative sample aliquot.
There fore , we f o l l o w US Army Corps of Engineers guidance and SW-846 Method 747IB
guidance and weigh out ~0.6 g for a single analysis (instead of ~0.2 g for a triplicate
analysis). Paragon discloses flu's approach in SOP 812, Revision 6, Sections 8.2.2 and
10.1. Paragon r e s p e c t f u l l y requests your consideration of this equivalent approach.

Data Quality — Orsanics
Item DO-991207-A: Volatile Organic Standards are being stored in the freezer
section of the refrigerator used to store unanalyzed samples. (Priority II) (Oak Ridge
Site Specific Terms and Conditions, Appendix D).
Response DO-991207-A: Paragon acknowledges that storage of volatiles standardsand samples in the same unit may result in cross contamination. In order to correct the
storage conditions, Paragon purchased a stand-alone freezer for the separate, dedicated
storage of volat i le s standards in December 1999. On 01/10/00, the QA Department
verified that all volatiles standards had been segregated from samples and placed in the
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new freezer. Attached for your review please f ind logbook pag
RU #29 (Attachment DO-991207-A).

C O N F I D E N T A L

Purchase stand-alone freezer for
vo la t i l e s standards
Move vo la t i l e s standards to freezer
and begin daily monitoring of
f r e e z e r ' s temperature
V e r i f y that all vo lat i l e s standards
are segregated from samples and
stored in new freezer

liiiie^ii^mlliiEKnl;
12/99
0 1 / 0 5 / 0 0

0 1 / 1 0 / 0 0

;;:li|spbtJsiib1e:l^ilies:-
::;-:;;:

G C / M S V o l a t i l e s
Group
G C / M S V o l a t i l e s
Group
QA Department

Item DO-991207-B: Documentation and preparation for the TCLP extraction is
inadequate. (Priority II) (SW-846, Method 1311 and SOP 609).
Response DO-991207-B: Forms 623 and 608 (bovmd into logbooks) are used to
record TCLP preparation. These forms have been revised to include f i l t r a t i o n date and
time, initial and final room temperature, and particle-size reduction. Form 646 has been
created to address the requirement to record preparation of the TCLP preparation f l u i d s .
Attached for your review please f ind Forms 623,608, and 646 (Attachment DO-991207-
E).
As noted by the auditors, Paragon uses HDPE Nalgene containers for leaching organic
analytes, instead of borosilicate glass jar s as described in SW-846 1311. Paragon's
historical data for method blanks and laboratory control samples do not contain
contaminants above the reporting limit. There fore , Paragon believes that the substitution
of HDPE Nalgene containers is an acceptable practice. Paragon has revised SOP 609 to
include disclosure of this container change in Section 9. Attached for your review please
f ind SOP 609 (Attachment DO-991207-B).
One of the auditor's comments in the discussion section of this f ind ing indicated that
particle size reduction is not being performed for solid samples. Paragon does perform
particle size evaluation for all solid TCLP samples. If, based upon visual inspection,
partic le size is deemed to be greater than 0.5%, then the solid sample is passed through a
sieve. Form 623 has been revised to provide better documentation of part i c l e size
evaluation/reduction. These practices have also been clarif ied in the revision of SOP 609.

TCLP extraction Forms 623 and
608 updated to include all required
information
Form 646 created to document the
preparation of TCLP extraction

0 1 / 1 3 / 0 0

03/13/00

QA Department,
Organic ExtractionsGroup
QA Department,
Organic Extractions
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f l u i d s
TCLP extraction SOP 609 revised
to document use of HDPE Nalgene
containers and c lar i fy part i c l e size
evaluation/reduction

03/17/00
Croud ——
QA Dfepartme0O N<Organic C«traotiona —
Group
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Materials Management
Item SH-991207-A: Housekeeping is inadequate in several laboratory areas.
(Priority II) (PAI Chemical Hygiene Plan).
Response SH-991207-A: Paragon acknowledges that the laboratory was in need of
general housekeeping at the time of the audit. Since the audit, the laboratory areas have
been cleaned and reorganized. Items of note are as f o l l o w s :
(1) The auditor noted that boxes and equipment were stored hi the hallways. Boxes

have been removed from the hallways. New equipment has been removed from
the hallways and installed. An older Radioactive Material Hand and Foot Monitor
was donated to Colorado Stat e University. In addition, a 16 ft by 25 ft (400 f t 2 )
storage room was constructed in the radiochemistry laboratory common area,
which has alleviated clutter. Thi s room has f ive 8 f t x 1 0 f t x 4 f t shelving units.
This increase storage area has allowed PAI to remove all shelving from the
radiochemistry common area and hallways with exception of one staging area for
the radiochemistry instrument lab. Currently, the only samples stored in this
hallway area are those staged for analyses in the radiochemistry instrument lab.
The only other items that remain hi the hallways are the Hand and Foot Monitors
and sa f e ty equipment.

(2) The auditor noted that containers of waste were staged in laboratory areas. It is
true that Paragon uses S a t e l l i t e Accumulation Areas (SAA) for initial waste
collection before moving waste to the 90-day accumulation area. We understand
that the auditor would have preferred the laboratory to use one 55-gallon container
for each kind of waste. Instead, Paragon's practice is to use mult iple , smaller (5-
gal lon) containers so that we may transfer waste into the 5-gallon carboys inside
the fume hoods. (The 5-gallon carboy is the largest size that can be moved into
the fume hoods.) The State of Colorado Department of Public H e a l t h and
Environment has advised us that the use of mult iple containers for one kind of
waste stream hi a SAA is allowable, with a maximum of 55 gallons of any one
waste stream in the SAA. To ensure compliance with the 55-gallon limit, Paragon
allows a maximum of ten 5-gallon carboys of each waste stream to be present hi
each SAA.
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(3) The auditor noted dusty work areas. Paragon has adi

C O N F I D E N T I A L
OT COPY• d i i i f c l i j -assigning daily cleaning responsibilities to every analyst hi each laboratory.

Analysts are responsible for ensuring that fume hoods and countertops are cleaned
daily, hi addition, Paragon has increased the frequency and responsibilities of the
of f-hours cleaning crew. The cleaning crew cleans the fa c i l i ty f ive (5) days per
week (Monday through Friday). The cleaning crew's general duties for common
areas and laboratory areas include: sweeping and wet mopping f l o o r s , dusting,
removing sanitary trash, and discarding empty boxes.

(4) The auditor noted that trash and debris were present on the S a m p l e Receiving
Area f loor . T h i s area is a h i g h - t r a f f i c one in which many operations are performed
that generate trash and debris throughout the work day (e.g., packing materials,
boxes). As a result, this area is prone to become dirty and cluttered throughout the
work day. Paragon has taken the f o l l o w i n g steps to alleviate the problem: (1)
The after-hours cleaning regime has been increased to include sweeping every day
and wet mopping three tunes weekly. (2) The sample receiving s t a f f has been
assigned the responsibili ty of cleaning the area during sample unloading and
s u p p l y unpacking operations (throughout the day).

(5) The auditor noted that some laboratory hoods were crowded with waste
containers, sample containers, and chemical reagents. The areas a f f e c t e d were the
waste characterization and organic extractions laboratories. The waste and sample
containers hi these laboratories have been removed. The hoods hi the waste
characterization laboratory have been cleared of sample containers and expired
reagents. Extensive disposal operations have been conducted hi the waste
characterizations and extractions laboratory. As a result, these laboratories hoods
have been cleared of samples and waste containers.

(6) The auditor noted that waste storage areas are cluttered and need general
housekeeping. Since the audit, Paragon has disposed of the samples hi the waste
characterization laboratory. This disposal e f f o r t has provided more bench space
hi the laboratory areas and reduced clutter, hi addition, Paragon has scheduled
and completed three (3) pickups of radioactive wastes since the audit Seven (7)
barrels of low level radioactive waste water and one (1) barrel of mixed
hazardous/low level radioactive waste water been removed from the 90 Day
Accumulation Area . Final ly, Paragon has assigned "management functions" to
individuals and groups that address housekeeping duties throughout the fac i l i ty.

^^ii^K^^^M^^&SS^^immm^^^mmrnmmt^m^f-mm^f^f^mK^'^mSKK-.:.-.:,„,,: :™: :,,,,,-. • : - • . . - • - : : • • . ..>:,.:, v. . :.?-. 4. -(.y .̂;.:. .:,.•-.-, : rf.::. •.•-:,,--:; ;.;::,p,,-

Boxes and equipment removed from
hallways. Laboratories cleaned andreorganized.
State of Colorado Department of H e a l t h
and Environment veri f ie s that m u l t i p l e ,

••^al^^mi^M,^W ^ K & ^ ^ X ^ S S j E S M & i SC o m t f l e o d n
02-15-00

02-21-00

^RjerooDsibfe^s^Js;:--m$^^*mmm?mmi.-parties •-***••<• •-•••-:••••••
H & S Department

H & S Department
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small containers in SAA acceptable (55
gallon maximum, each kind of waste).
Housekeeping re sponsib i l i t i e s increased
for s t a f f and cleaning crew throughout
f a c i l i t y .
Housekeeping responsibi l i t ie s increased
for s t a f f and cleaning crew in S a m p l e
Receiving Area
Removal of waste containers, sample
containers, and chemical reagents from
hoods and bench tops
Waste d i spo sa l (3 p i ckups), housekeeping
func t i on s assigned

02-22-00

02-22-00

02-15-00

02-15-00

1 DO N0r

1 —— — — — — — —
H & S Department

H & S Department

H & S Department

H & S Department

COPY

Item SH-991207-B: A program for periodic chemical exposure monitoring has
not been defined (Priority II) (29 CFR 1910.1450).
Response SH-991207-B: Paragon is developing a comprehensive chemical exposure
monitoring program in order to address this f inding. The monitoring program will
include a combination of passive air samplers that will be sent to a N I O S H - a p p r o v e d
laboratory for analysis and direct reading measurements taken in the laboratories. An
SOP for the Chemical Exposure Monitoring Program will be developed. Comprehensive
monitoring throughout the laboratory will be performed yearly. Attached for your review
please f ind the S a m p l i n g and Analysi s Plan for Laboratory Chemical Exposure
Monitoring (Attachment SH-991207-B).

W^^^^^^^^i9s^^^^^^i
Develop sampling plan for chemical
exposure monitoring at PAI
Order passive and direct samplers
Develop sampling record forms
Develop chemical exposure monitoringdatabase
Perform monitoring
Send passive samplers to be analyzed
Evaluate and record data
Prepare chemical exposure monitoring
SOP

l£Sm|i i eHallI
02-24-00
03-20-00
02-25-00
02-25-00
04-15-00
04-15-00
06-01-00
04-30-00

Responsible Parties;::;:•;, •••-:i&-ifAm- ;--.v-- -.wv?*;:;. .. :-••.: ;;;;;:::;;:%;... •;• • -:
: :;/:•':;::

H&S Department
H & S Department
H & S Department
H & S Department
H & S Department
H & S Department
H & S Department
H & S Department
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segregated from sanitary trash. (Priority II) (10CFR 20, Oak Ridge Site Specific
Requirements)
Response WM-991207-A: In order to correct this situation, Paragon is developing and
implementing a contact waste management system. To date, the two (2) waste
management SOPs haye been revised. SOP 003 entitled "Non Radioactive Waste
Disposal" has been revised to include contact waste management for hazardous waste.
The SOP 015 has also been revised to include contact waste management for radioactive
waste. In addition, the laboratories have been provided with dedicated, labeled containers
for collections of (1) RCRA hazardous contact waste, (2) low level radioactive contact
waste, and (3) mixed hazardous radioactive contact waste. These containers are scalable,
5-gallon containers. A f t e r the containers have been f i l l e d , they are transported from the
SAA to the 90-day storage area. Attached for your review please f ind SOP 003 and 015
and support ing documentation from in-house training sessions (Attachment WM-991207-

A).

^if<f&^i^i^^yjjj^^^f^MffM.
Provide a contact waste col lec t ion system
for all laboratories
Revise SOP 003 to include contact waste
management
Revise SOP 015 to include contact wastemanagement
Develop training program for contact
waste management
Provide training on contact wastemanagement

l l ^ l l l f l l;ilibs^iii||!
12-30-99
02-03-00
02-03-00
03-10-00
03-23-00

l l ^ p ^ i K i e l f t y v l
H & S Department
H & S Department
H & S Department
H & S Department
H & S Department

Item WM-991207-B: PCB -wastes are not managed in compliance with the Toxic
Substances Control Act (TSCA). (Priority II) (40 CFR Part 761).
Response WM-991207-B: Paragon has taken several steps to address this f inding.
First , Paragon has revised and combined three (3) hazardous waste management SOPs
into SOP 003, entitled "Non Radioactive Waste Disposal." The revised SOP addresses
the management of PCB wastes as required by 40CFR Part 761.
(1) The auditor noted that waste containers used to accumulate PCB wastes do not

d i sp lay the TSCA required labels. Paragon has labeled the PCB containers with
the EPA-mandated label: "Caution Contains Pofychlorinated Biphenyls."
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TSCA required storage time limits are met. The container in the G C - H P L C lab
has been designated as a temporary 30-day storage container. The container will
be transferred to the 90-day area on a monthly basis. Please note that this material
also contains RCRA hazardous wastes; therefore, this material may only be stored
on site for 90 days af t er it leaves the temporary storage area (in contrast to the one
(1) year on-site storage allowed for PCB only waste).

(3) The auditor noted that there is no one-year storage area for PCB wastes at
Paragon. It is true mat Paragon does not have a one (1) year storage area for PCB
wastes, because we do not collect PCB only wastes, as discussed above.

(4) The auditor noted that there is no documented method for sharing information
regarding PCB results greater than 50 ppm to other laboratory areas. Paragon's
LIMS system is being programmed to assist with several aspects of hazardous
waste management. One feature is a bulle t in board warning message that will
appear on all LIMS terminals for any sample that contains PCBs that have an
aggregate Aroclor (PCB) concentration greater than 50 ppm. Thi s warning
message will appear on all terminals as soon as the data are entered into the LIMS,
thereby enabling proper disposal in a timely manner.

(5) The auditor noted that Paragon has not conducted audits of our two major waste
TSD vendors, Permafix and Clean Harbors. In order to address this rinding,
Paragon conducted an audit of Clean Harbors Kimbal l , Nebraska Temporary
Storage & Disposal F a c i l i t y (TSDF) on 02-17-00. Paragon will conduct an audit
of the Perma-Fix Environmental Services f a c i l i t y in Gainesvil le, F l o r i d a by 07-15-
00. Attached for your review please f ind a copy of P a r a g o n ' s audit of Clean
Harbors (Attachment WM-991207-B).

^Gtaiosii^MdiEgiSi^M^^0^^1pi||?||pg:j;.̂ ^-
Correct label ing defic iencies on
PCB col lec t ion containers
Incorporate PCB waste
management requirements into
SOP 003
Set up 30 day transfer schedule
for PCB temporary storage area
Implement long term storage
area (90 Days) for PCB wastes
Enhance LIMS to include
b u l l e t i n board noti f i cat ion of
PCB concentrations greater
than 50 ppm
Conduct audit of Clean Harbors
in K i m b a l l , NE TSDF

l io inpli t iohl
01-10-00
02-03-00

02-10-00
02-10-00
05-15-00

02-17-00

i:ife^onisll>lei:I?iarties j
P ^ | : i : % ' ^ § ; ; : ; : ; : ; : ^ : > ; ; ^ ' : t v ' - . ' ' >

H & S Department
H & S Department

H & S Department
H & S Department
H & S Department

H & S Department
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Conduct audit of Perma-FixEnvironmental Services in
Gainesvi l le , F L T S D F

07-15-00 H & S department — —
DO NOT COPY

Item WM-991207-C: Waste containers used for storage of analytical wastes
containing triethylamine are of inadequate integrity. (Priority II) (40 CFR Parts 262.34;
265.171-172).
Response WM-991207-C: Paragon has addressed this f ind ing by transferring all
triethylamine wastes to 15 gallon UN1 Al steel drums, labeled with a uniform hazardous
waste label , annotated as "waste triethylamine." A waste p r o f i l e for this material was
developed with Clean Harbors for incineration at Kimbal l , Nebraska. Attached for your
review please f ind a copy of the waste p r o f i l e (Attachment WM-991207-C).

Trans f er triethylamine wastes to UN
S p e c i f i c a t i o n 1A1 Drum______
transport triethylamine wastes to Clean
Harbors for incineration

02-05-00
04-05-00

H&S Department
H & S Department

Item WM-991207-D: ThePAI waste management plan does not reflect current
practices and is not adequate in describing many ongoing waste processing activities.
(Priority II) (DOE Order 414.1, ICPT Terms and Conditions).
Response WM-991207-D: The SOPs that address waste management have been
revised. SOP 003, entitled "Non Radioactive Waste Management," has been rewritten
and information from SOPs 004 and 006 has been incorporated. SOPs 004 and 006 have
been retired. The revised SOP 003 addresses: waste characterization, container
management, waste types managed, satel l i te accumulation area (SAA) management, 90
day accumulation area management, mixed waste management, and PCB management
The SOP 015 entitled "Disposal of Radioactive Waste" has also been rewritten. Attached
for your review please f ind a copy of SOPs 003 and 015 (Attachment WM-991207-A).

Revise and merge hazardous waste
SOPs 003, 004, 006
Rewrite radioactive waste disposal
SOP 01 5

Dtill i l l
02-03-00
02-03-00

H&S and QA
Departments
H&S and QA
Departments
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mples— --- A V A *> .*their archival date is not adequately documented or implemen 'ed.
Terms and Conditions).
Response WM-991207-E: Paragon acknowledges that a backlog of old samples were
awaiting disposal at the time of the audit. PAI has dedicated two fu l l- t ime employee
equivalents to perform sample disposal for the past six (6) months. Since your visit,
approximately 90% of the samples in the upstairs storage area have been disposed.
In addition, we have built a 16' by 25' archived sample storage room in the
radiochemistry laboratory common area. Thi s area provides an organized, consolidated
storage area for archived samples, which eliminates the need for additional archived
sample storage areas throughout the fac i l i ty . The area accommodates f iv e 8 'x lO'x4'
shelving units. The samples coming out of in process storage are organized according to
archive expiration date and waste di sposal type.
P a r a g o n ' s IS s t a f f is programming the LIMS to enable us to manage waste disposal
records in an automated fashion. Thi s LIMS waste module will track disposal of samples
electronically within the LIMS and will assist in the c la s s i f i ca t i on of samples into the
appropriate waste stream. The manual system for documenting disposal records will be
used until the LIMS module has been completed. The backlog of sample disposal records
has been compiled and organized by work order.

^O î̂ îiĉ in®^̂ ^
S a m p l e d i spo sa l of entire
archived sample backlog
Construction of archived
sample storage room
Implementat ion of LIMS
hazardous and radioactivewaste management module
Delegation of current
paper sample disposal
record processing to
Reports Management s t a f f
Compi la t i on of paper
sample d i spo sa l records

6I^:ilCiBpletiol::
05-01-00
02-01-00
06-01-00

02-25-00

04-01-00

ll^^e^iKi^aiSMli^
H & S Department
H & S Department
IS Department

H & S Department

Reports Management
Department

Item WM-991207-F: PAI is not performing bi-annual (sic) reviews of waste
profiles as required. (Priority II) (PAI SOP.)
Response WM-991207-F: Paragon agrees to internally re-characterize our waste
streams on a biennial schedule. Sample s will be taken randomly and analyses performed
as described in The S a m p l i n g and Analysis Plan for Hazardous Waste Streams. The
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waste p r o f i l e s will be modif ied as appropriate based upon the
for your review please f ind the Sampl ing and Analysis Plan thai

C O N F I D E N T I A L

de-aejibas P
approach to re-characterizing our waste streams. (Attachment WM-991207-F).

r±—ii
Develop S a m p l i n g and Analysis
Plan
S a m p l e waste streams:
aqueous lab waste;
acidic aqueous lab waste;
contaminated soils and sol ids;
halogenated waste;
non-halogenated waste;
discarded extract vials;
PCB/RCRA debris; and
oil and solvent waste
Submit samples to laboratories foranalyses
Analyze and report samples
evaluate analytical data
Revise waste p r o f i l e s as necessary

l l l l l l l l l l -
02-25-00
04-10-00

04-10-00
05-15-00
06-15-00
07-01-00

iiiliisiii^ripi
H & S Department
H & S Department

H & S Department
operations
H & S Department
H & S Department

Item RC-991207-A: The process for identifying incoming samples that require a
prescreenfor radioactivity analysis is informal. (Priority II) (ICPT Terms and
Conditions).
Response RC-991207-A: Paragon believes that our process for ident i fying rncoming
samples that require a prescreen for radioactivity is well defined and thoroughly
documented. Paragon's Project Managers work with clients to de f ine all technical and
service requirements prior to receipt of samples. Thi s interview includes questions about
potential radioactivity (e.g., site history, historical data, expected radionuclides and levels
of activity). Project Managers dis t i l l project requirements to all Sample Receipt and
Operations personnel by issuing an Incoming Project Notice (IPN). This notice is
generated through the LIMS and addresses health and sa f e ty and waste disposal
information - including prescreen requirements. The Sampl e Receiving s t a f f
determines which s i te s/ samples require prescreen from this information. In the event that
samples arrive unannounced, the Sample Receiving s t a f f place the samples on "hold"
status and forward Chain of Custody information to the Operations Manager. The
Radiation S a f e t y O f f i c e r and Operations Manager assess the new client's prescreen
requirements via a teleconference with the client
hi general, Paragon performs a prescreen for radioactivity on «// samples received from
DOE sites or on behalf of a DOE site, unless the client provides reliable prescreen data.
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C O N F I D E N T I A L
At the time of the audit, the auditor noted a list of clients and site
for radioactivity. In order to update our list to include all ICPT si
r e s p e c t f u l l y requests that DOE ORO provide a list of all potential sites, pro j e c t s , and
contractors. In the event that an ICPT contractor sends samples to Paragon without a
signed contract in place, our routine administrative controls will address the prescreen
concern.

Provide comprehensive list of
ICPT DOE sites, pro j e c t s , and
contractors from DOE ORO
U p d a t e internal list of clients
and sites that require prescreen
analysis

^^^^igi§Pl:li^ii i i i l l i lSlil i i
04-30-00

05-15-00

; R^^stbile! Party ;|
DOE ORO

H & S Department

Item RC-991207-B: Radioactive sample shipments are not surveyed for internal
surface contamination before sample handling. (Priority II) (10 CFR 20).
Response RC-991207-B: PAI will institute a removable contamination survey
program for sample containers that contain radioactive material shipments. The types of
shipments that will undergo sample container removable radioactive material
contamination surveys include: excepted radioactive material packages, low spec i f i c
activity packages, and radioactive I, H or ID packages. The most common types of
packages to be received at Paragon are excepted radioactive material and radioactive I
packages. The sample containers will be subjected to a composite removable radioactive
material contamination survey (swipe). The swipe will be counted for 5 minutes by both
the Ludlum 1000 Sealer with 43-10 Alpha Scint i l la t ion Detector for detection of alpha
part i c l e s and the Ludlum 1000 Sealer with 44-7 Geiger-Mueller Detector for detection of
Beta/Gamma emissions. Action levels are 20 dpm/100 cm2 removable alpha and 200
d p m / 1 0 0 cm 2 removable beta/gamma (Nuclear Regulatory C o m m i s s i o n ' s
Decommissioning Release Limits for Unrestricted Use). If the composite sample
composite removable radioactive material contamination swipe results are less than the
above limits, the samples will be released. If the limits are exceeded on the composite
swipe, then all containers must be swiped. The sample receiving s t a f f will be trained to
per form composite removable radioactive material swipes on sample containers and to
evaluate results.

Prepare incoming sample removable
radioactive material contamination
survey log form__________

03-25-00 H&S Department
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Train sample receiving s t a f f to prepare
incoming sample removable
radioactive material contamination
survey________________
Revise SOP 208 to include incoming
sample removable radioactive material
contamination survey_________

04-15-00

04-05-00

C O N F I D E N T I A L
COPY

H&S Department

Item RC-991207-C: Radiological area surveys do not include periodic
monitoring for fixed contamination or airborne contamination. (Priority II)(10CFR20)
Response RC-991207-C: Paragon will p er form monthly monitoring throughout the
laboratory for f i x ed radioactive material contamination. The sampling areas may be
viewed in the Monthly F i x e d Radioactive Material Contamination Survey Form
(Attachment RC-991207-C). The surveys will be conducted using an ME Electra with a
DP6B Dual A l p h a /Beta Scint i l la t i on Probe. The action levels for the Fixed
Contamination Monitoring will be 25% of the United State s Nuclear Regulatory
C o m m i s s i o n ' s Unrestricted Release Limits for Fixed Radioactive Material
Contamination. 50 d p m / 1 0 0 cm2 alpha and 250 dpm/100 cm2 beta/gamma). The first set
of f i x ed contamination measurements will be completed by 02-29-00.
PAI will monitor the laboratories for airborne particulate radionuclide contamination on a
quarterly frequency. The air samples will be taken using an S AIC Radeco Particulate Air
Sampl ing Pump. The sampling volume will be large enough to give an MDA that is at
least 5% of the 1 0 C F R Part 20 Derived Air Concentration (DAC) Limit.

|̂ î iiiiy^&i|̂ ^ |̂p|̂ gî p|
Prepare Survey Locations and Fixed
Radioactive Material Contamination
Survey Forms For Monthly F i x e d
Radioactive Material Contamination
Monitoring
Implement Monthly Fixed Radioactive
Material Contamination Survey
Develop S a m p l i n g Plan For Airborne
Monitoring For Radionuclide
Comple t e Air S a m p l i n g
Review and Evaluate Analytical Data

Sî î iî ^
2-21-00

2-29-00
2-29-00
4-01-00
5-01-00

|̂ £ îj|l|:|-
H & S
Department

H & S
Department
H & S
Department
H & S
Department
H & S
Department
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C O N F I D E N T I A L "
Observations \ DONOTCOPY_
Item 1: The pipettes used to perform pH checks of incoming samples are
stored in an open top box. Since these pipettes are immersed directly in the incoming
samples to obtain an aliquot for pH checking, they should be covered to prevent dust and
other contaminants form affecting these pipettes.
Response 1: Paragon conducted a labwide training session on 02/17/00. Item
#3 of this training addressed proper storage conditions for pre-cleaned materials that
would preserve their cleanliness and prevent sample contamination. Direction was give
to store the p i p e t t e s in their original box with the lid intact and to close the box when not
in use. Attached for your review please f ind a copy of this training documentation
(Attachment Observation 1).

Item 2: The logbook used in sample receiving to record source check information
for the ion chamber survey meter does not include a reference to the unique identification
number of the source check standard.
Response 2: The source is a qualitative check source and a unique ident i f i ca t i on
number was not assigned by the manufacturer. On 02-16-00, Paragon assigned a unique
ident i f i ca t ion number to the source (CSCK1). Attached for your review please f ind a
revised page from the Ludlum Model 3 Logbook that includes the unique iden t i f i ca t i on
number for the source check standard (Attachment Observation 2).

Item 3: The list of emergency contacts is not posted by the telephone in the
Hazardous Waste Storage Area.
Response 3: Paragon has addressed this f ind ing by posting names and telephone
number s of emergency contacts beside the telephone on 12-24-00.

Item 4: A check source is not available for the rod survey meter used in the
volatile organic analysis storage laboratory. The performance of rad survey
instrumentation should be monitored -with a source prior to use. The source check and
the background readings should be documented.
Response 4: Paragon will obtain check source for the survey meter and will
create a logbook to document background reading. The H&S Department is responsible
for acquiring the check source and creating the logbook by 04-30-00.
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Item 5: SOP 512, Revision 4, "Refrigerator Storag

C O N F I D E N T I A L
l in

the SOP manual of the Volatile Organics laboratory. A copy of the SOP was located in
the satellite SOP manual.
Response 5: Paragon concurs that each laboratory should have a controlled copy of
every SOP needed to perform their job duties. The QA Department provided a controlled
copy of SOP 512 to the Volatile Organics Laboratory.

Item 6: The current LQAP should be updated to contain the method requirements
for SW-846 Method 8260 for the analysis of volatile organics by GC/MS. The LQAP
contains the requirements for SW-846 Method 8240 -which has been discontinued by the
EPA.
Response 6: Paragon is aware that Method 8240 has been discontinued by the
EPA. Paragon -will delete references to this method in the next revision of the LQAP.

Item 7: The analysis of the refrigerator storage blanks must be analyzed
within the 12-hour period following the injection ofBFB. Paragon has an agreement
with one of its clients to analyze the refrigerator storage blanks outside of the 12 period
(sic). For all work associated with DOE-ORO, the analysis of all refrigerator storage
blanks must be performed within the 12 period (sic).
Response 7: Paragon has changed its practices and revised SOP 512 to comply
with this requirement. SOP 512, Revision 5 f o l l o w s for your review (Attachment SC-
991207-A).

Item 8: Refrigerators and freezers should be labeled to state that no food
should be stored with samples.
Response: 8: All refrigerators, coolers, and main entrances into the laboratories
have been labeled with signs as f o l l ows: " NO FOOD OR DRINK ALLOWED IN THIS
AREA". This task was completed on 12-24-99.

Item 9: For DOE-ORO analyses of PCB analytes, Paragon should calibrate
for Aroclor 1268. At the present time, Paragon does not include Aroclor 1268 in the
analyte list.
Response 9: As of this writing, none of Paragon's clients has requested Aroclor
1268; therefore, Paragon has not included this Aroclor in its calibration scheme forMethod 8082. Paragon will calibrate for Aroclor 1268 for DOE-ORO samples.

H I
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D O . N O T C O P ^
Item 1 0 : T h e glassware cleaning S O P o r i i i i j u j i i M I I ' I I E i i i ' i i ' i ' J l n i i i i l M I j i m f i \ l
in the organic glassware cleaning area.
Response 10: Paragon revised and reissued the glassware cleaning SOP 334 on
02-17-00. Paragon posted glassware cleaning instructions at the glassware cleaning areas
on 02-17-00. Attached or your review please f ind SOP 334, Revision 2 (Attachment
Observation Iff).

Item 11: The COC logbook for the GC laboratory has not been review (sic)
since 1998. The logbook should reviewed (sic) by a supervisor on a routine basis.
Response 11: Paragon concurs that this, and all, logbooks should be reviewed on
a monthly basis. This practice has been addressed throughout the laboratory, as discussed
in Item QA-991207-B. Attached for your review please f ind pages from this logbook that
demonstrate a recent review (Attachment Observation 11).

Item 12: The documentation of the daily maintenance for the GC
instrumentation is being recorded in the daily runlog. A separate logbook should be used

for the preventive maintenance documentation.
Response 12: Per the auditor's request, Paragon has created a separate logbook
that is dedicated to the documentation of preventive maintenance. Attached for your
review please f ind a copy of a page from the new logbook (Attachment Observation 12).

Item 13: The ICV daily working standard used for ion chromatography is
prepared by diluting a secondary source; however, this dilution is not documented.
Response 13: Paragon has edited the standards preparation information to include
dilution information. Attached for your review please f ind a page from the revised
standards preparation logbook (Attachment Observation 13).

Item 14: Inorganic logbooks containing taped entries do not have a
verification signature to reveal where the entry begins.
Response 14: Paragon addressed the requirement for signing and dating
logbook pages in the laboratory-wide training session on 03-13-00. Documentation of
training and relevant SOPs are included in Attachment QA-991207-B.
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I D O N O T C O P Y ^
Item IS: TOC and TOX standard are being\stvredm ihe metals sample
refrigerator RU18. A separate refrigerator should be maintained for standard and
sample storage.
Response IS: In December 1999, Paragon purchased a separate refrigerator for
the storage of TOC and TOX standards. Attached for your review please f ind a copy of a
logbook page from the new standards refrigerator (Attachment Observation IS).

Item 16: Oak Ridge Sample Management Program requirements for Tritium
analysis specify that a refrigerator blank must be stored, distilled and counted along with
the samples.
Response 16: Fol lowing receipt of the Oak Ridge QAPjP / Terms and
Conditions, Paragon's Project Manager will discuss this requirement during program
specification.

ID

Thank you again for your time and assistance during the on-site audit. We hope that our
responses meet your requirements. Please contact me at 970 490 1511 if additional
information is required and I will be glad to provide it
Respe c t fu l ly Submitted,

Debra Henderer
Quality Assurance Manager
Paragon Analytics, Inc.
Enclosures
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P A R A G O N A N A L Y T I C S ,
G O N F I P E N T l A l

225 Commerc e Drive * F o r t C o l l l n s , CO 80524 ,* (800) 443-1511 > (970) 490-1511 * FAX (970) 490-1522

December 18, 1999

Mr. David Bourne
Department of Energy
Albuquerque Operations O f f i c e
Environmental Restoration Division
P.O. Box 5400
Albuquerque , NM 87115
RE: DOE-AL Characterization Management Program Audit of Paragon Analytics, Inc.

October 12-15,1999
Dear Mr. Bourne: :
I am w r i t i n g to re spond to Mr. Minteer's audit report of October 25, 1999. Paragon s incere ly
a p p r e c i a t e s the DOE-AL on-site audit of our systems and processes and the time spent with our
employee s . We are p l ea s ed to respond to the 13 observations f r om the audit P a r a g o n ' s
re sponses and corrective actions f o l l o w for your review. At Mr. Minteer's d i r e c t i on , Paragon has
f o r w a r d e d enclosures to his a t t ent ion only.

Observation 1:
Paragon QA staff members are currently revising the Quality Assurance Plan. The following
items were not addressed or not adequately addressed in the new plan.
hem 1) The QAP section on analytical procedures does not address SOP content or

format.
Response I) Paragon has r e v i s e d S e c t i o n 6 o f the Laboratory Qua l i ty Assurance Plan (LQAP)
to address SOP content and format. Paragon has revised the form that addresses content and
format of S O P s ( F o r m 154). In summary, the LQAP and Form 154 prescribe: a three-level
review for all S O P s prior to release; 12 sections (e.g.. S c o p e and A p p l i c a t i o n , Procedure, Qual i ty
C o n t r o l , Reference s); a summary table of internal q u a l i t y control procedures and corrective
actions (e.g.. q u a l i t y control check, frequency, acceptance criteria, corrective action). Please see
Attachment I for the revised L Q A P pages f rom S e c t i o n 6 and F o r m 154.
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C O N F I D E N T I A L
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Item 2) The training requirements in the QAP and training SOP do not specify what
general training is required prior to starting different types of-work. For example, those
documents do not require that QA indoctrination and radiation safety be completed before
starting work.
Response 2) Paragon has revised S e c t i o n 14 of the LQAP and SOP 329 to address required
t r a i n i n g pr ior to b eg inning work at Paragon. Paragon requires that each employee receives a f our
part orientation before working in the laboratory: human resources; quality assurance; health
and sa f e ty and radiation safety: and department orientation. Paragon fur ther requires that each
e m p l o y e e s u c c e s s f u l l y c o m p l e t e h ea l th and sa f e ty and radiation s a f e t y tests and an IPR study
b e f o r e working in the laboratory. Plea s e see Attachment 1 for the revised LQAP pages f rom
S e c t i o n 14 and SOP 329, Revi s ion 2.
Item 3) The section that discusses MDL studies does not specify the minimum number of
measurements required.
Response 3) Paragon has revised S e c t i o n 3 of the LQAP and SOP 329 to s p e c i f y the
m i n i m u m number of measurements required for an MDL study. Paragon requires that a
m i n i m u m of eight (8) r e p l i c a t e s be p e r f o rmed for each MDL study. Please see Attachment 1
for pages f rom S e c t i o n 3 of the LQAP and SOP 329, Revision 2, Sec t i on 5.
Item 4) The sections and tables for instrument calibrations and standards do not provide
comprehensive guidance. For complete standards protocols, see section 2.7.4 of the Model
SOW.
Response 4) Paragon has revised SOPs 300 and 734 to ensure compliance with section 2.7.4
of the M o d e l S O W . Please see Attachment 1 for SOP 300, Revision 5 and SOP 734, Revision
5.

Observation 2:
The &IDL studies for several methods were reviewed. Paragon does perform MDL studies on the
confirmation columns for GC methods that require confirmation. However, the laboratory
conducts the second-column MDL studies for 8330 with mixtures of compounds, and when
analyte peaks cannot be resolved no detection limits are calculated.
Response 2) Paragon p e r f o r m s annual MDL s tud i e s for every matrix, method, instrument and
a n a l y t i c a l c o l u m n as required by SW-846 and 40CFR Part 136 A p p e n d i x B. In r epor t ing an
MDL value for a given method and matrix, Paragon chooses the highest ca lculated MDL value
( i f m u l t i p l e values a r e a v a i l a b l e f rom d i f f e r e n t ins truments and/or columns).
For gas and l i q u i d chromatography methods , c o e l u t i o n may occur for s i n g l e component
c o m p o u n d s . H i s t o r i c a l l y , Paragon has accepted th i s coe lut ion as a l i m i t a t i o n of the me thodo l ogy
- provided that the higher calculated MDL value is less than the required reporting l imit . As
requested. Paragon agrees to p er f orm addi t i onal MDL studies using separate sp ik ing mixtures or
to prov id e standard v e r i f i c a t i o n data in order to v e r i f y that c o e u l t i n g compounds can be
chromatographed on both a n a l y t i c a l columns.
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Observation 3:
A general review of laboratory SOPs was done. Several SOPs did not reference the associated
regulatory methods, and some did not fully meet the specifications of the methods that were
referenced. An example is that the TOC SOP does not require quadruplicate analyses for
method 9060. Note: Paragon staff members are currently in the process of reviewing and
revising many SOPs.
Response 3) Paragon has revised the f o r m that addres se s content and format of S O P s ( F o r m
154) to ensure consistency in format and content when writing and/or revising analytical SOPs
(e.g., r e f e r e n c i n g regula tory methods in the t i t l e , S e c t i o n t / S c o p e and A p p l i c a t i o n , and S e c t i o n
12 / Reference s). P l e a s e see Attachment 1 for F o r m 154. F u r t h e r , S e c t i o n 10 of Paragon's
a n a l y t i c a l S O P s i s e n t i t l e d "Deviations F r o m Method" and addresses Paragon's requirement to
d i s c l o s e and d i s c u s s method d i s c r e p a n c i e s / d e v i a t i o n s .
SOP 803, " A n a l y s i s of T o t a l Organic Carbon by M e t h o d s 415.1 and SW9060" is currently being
revised. Revision 4 w i l l address the q u a d r u p l i c a t e analyses required by SW Method 9060.
Debra H e n d e r e r and Darryl Patrick are r e s p o n s i b l e for c o m p l e t i n g Revision 4 by December 31,
1999. A copy of the revised SOP is ava i lab l e upon request.

Observation 4:
Paragon's GALP practices are generally consistent with Model SOW requirements. However,
there is little documentation on the computer operations. Also, OA generally does not include
the computer systems in the internal audit program.
Respons e 4) Paragon a cknowl edge s that documentat ion of computer operat ions can be
augmented. C o n f i d e n t i a l i t y and d i s t r i bu t i on of proprietary in format ion are concerns; therefore.
Paragon does not p r o v i d e all a v a i l a b l e do cumenta t i on of computer opera t ions to c l i en t s or
audi tor s . Severa l relevant S O P s current ly exist in draft f orm (e.g., LIMS Vers ion Contro l ,
S o f t w a r e V a l i d a t i o n , Backup and Restoration Protoco l s — which i n c l u d e s archiving of Backups).
C o p i e s o f the draft LIMS Vers i on Contro l SOP, S o f t w a r e V a l i d a t i o n , and draft Backup and
Restoration P r o t o c o l s SOP are enclosed as Attachment 4. All c omput er opera t ions SOPs are
s c h e d u l e d to be c o m p l e t e d and released by F e b r u a r y 25, 2000. G l e n n Barrows, Manager of the
I S Depar tmen t , i s r e s p o n s i b l e f o r c o o r d i n a t i n g th i s e f f o r t .
S t o r a g e and retrieval of outdated so f tware versions are addressed in the attached C o m p u t e r
Opera t i on s P o l i c y Sta t ement as Attachment 4. Paragon F o r m 52, mentioned in the Statement , is
also provided for your review. Please note that LIMS iterations, which are developed in-house,
ure f o r m a l l y tracked and archived as di scussed in the attached draft LIMS Version Control SOP.
The LIMS database tracking practice addresses the audit concern of "recording of
implementat ion dates for new software."
S t o r a g e of ins trument operat ion parameter f i l e s is addressed by the attached draft Backup and
Restoration Protocol s SOP. Instrument parameter f i l e s are saved to the hard drive of the
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c o m p u t e r c o n t r o l l i n g the instrument and are. there fore , a component of the p e r i o d i c instrument
PC backup.
Retent ion of s o f tware manual s and user in s truc t ions are also addressed in the attached Comput er
O p e r a t i o n s P o l i c y S t a t e m e n t . M a n u a l s f o r L I M S a p p l i c a t i o n s a r e p r o p r i e t a r y i n f o r m a t i o n a n d
are c u r r e n t l y be ing revised to incorporate recent upgrades .
Per the auditor's request, Paragon has i n c l u d e d several comput er-re la t ed operat ions to the
s c h e d u l e of in t ernal a u d i t s p e r f o r m e d by the QA Department. Plea s e see Attachment 4 for the
S c h e d u l e o f I n t e r n a l A u d i t s .

Observation 5:
The laboratory defines LCS as a spike of a clean matrix. However, laboratory control samples
are intended to test the efficacy of the entire analytical process, including the digestion steps.
Spikes are soluble by definition, deriving from standard solutions, and can generally be
recovered with no digestion at all. In practice, Paragon does use solid reference materials in
many analyses. Paragon staff members point out that some clients specify recovery limits that
are precluded by the inadequate homogeneity of the SRMs.
Response 5) Paragon has rewritten S e c t i o n 9 of the LQAP to c l a r i f y the d e f i n i t i o n of an LCS
and addres s the audi tor ' s requirement to u s e s o l i d reference mater ia l s ( S R M s ) i f ava i lab l e for
meta l s and radiochemis try. Paragon notes that we require S R M s to be purchased f rom an NIST-
a p p r o v e d vendor, i f a v a i l a b l e . In a d d i t i o n , Paragon accepts t h e v e n d o r ' s control l i m i t s . A copy
of the revised L Q A P pages f r o m S e c t i o n 9, s a m p l e me ta l s SRM l i m i t s , and Paragon's agreement
with LANL are i n c l u d e d for your review as Attachment 5.

Observation 6;
A cursory review of OC control limits was done. The acceptance limits for the surrogate
recover}/ of 2.4,6-tribromophenol were given as 0 to 123%; however, the control chart data
indicated that acceptance limits of 42 to 123% were more appropriate. This specific example
suggests that a general review and update of Paragon's OC control limits is warranted.
Response 6) Paragon is u p d a t i n g in t ra labora tory qc l i m i t s for all methods and matrices and
for all target compounds and surrogate compounds. We are evaluating all data po in t s for
LCS/LCSD s a m p l e s entered into our LIMS system since January 1999. F o l l o w i n g review and
a p p r o v a l of data, the QA Manager w i l l d i s t r i bu t e revised qc l i m i t s to operations and
intralaboratory qc l i m i t s wi l l be amended in the database to ensure that data are evaluated against
the a p p r o p r i a t e l i m i t s . We a n t i c i p a t e that review and d i s t r i b u t i o n w i l l be c omple t ed by January
15, 1999. Please see Attachment 6 for sample s of i n i t i a l qc data and the memorandum that w i l lbe d i s tr ibut ed to all employees.
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Observation 7:
The issues discussed below were identified during a brief review of several data packages.
Item 1) The SOP field on several of the worksheets was left blank or was filled in with
NA. All analytical work must reference the SOP and revision numbers that are applicable to that
work.
Respons e 1) Debra S c h e i b of the QA Department conducted a t ra in ing session for technicians
and analys t s on November 16, 1999. T h i s training f o cu s ed on c o m p l e t i o n of benchsheets by
t e chn i c ian s and analys t s and supervisory review of benchsheets. A copy of the t ra in ing s i g n - o f f
sheet f o l l o w s for your review (Attachment 7).
Item 2) The GC and HPLCrun logs were missing several of the required entries listed in
section 3.2.1 of the Model SOW. Our review of worksheets and run logs for other areas showed
that Paragon's analysis documentation is generally very good. However, we noted several cases

for which the instrument used, SOP, and/or calculations -were not given. Paragon should
conduct a general review of worksheets and run logs to ensure compliance with section 3.2.1 in
all areas.
R e s p o n s e 2) Paragon has conduc t ed a review of GC and HPLC f o r m s (worksheets, run l o g s ) .
S o f t w a r e c on s t ra in t s are being inve s t igated to determine if the f o l l o w i n g i n f o r m a t i o n may be
incorporated into the header of t h e ; i n s t r u m e n t ' s computer-generated runlog: method reference,
S O P / R e v i s i o n numbers, and instrument ID. Peter Gintau ta s i s r e s p o n s i b l e for i m p l e m e n t i n g the
( p o t e n t i a l ) s o f t w a r e changes by December 31, 1999.
In a d d i t i o n . F o r m 410 ha s been d e v e l o p e d t o p r o v i d e s u p p l e m e n t a r y in f ormat i on . As i n d i c a t e d ,
t h i s f o r m w i l l p r o v i d e documentat ion of internal s tandards check, surrogate check, reanalysis
requirement, and general comments. Form 410 was i m p l e m e n t e d on November 18, 1999. Please
see Attachment 7 for a copy of Form 410 and the associated t ra in ing s i n g - o f f sheet. If the
s o f tware cannot prov id e the header i n f o r m a t i o n , then F o r m 410 w i l l be revised to inc lude t h i s
i n f o r m a t i o n .
W i t h regard to ca l cu la t i on s . Paragon understands that the auditor's comment refers to the
do cumen ta t i on of the c o m p u t i n g of analyt i ca l re su l t s for all parameters, so that a data v a l i d a t o r
may recreate the re sul t s . By December 31, 1999, the QA Department w i l l conduct training for
each ana ly t i ca l group to ensure that the f o l l o w i n g i n f o r m a t i o n is recorded on runlogs: name of
analys t who p e r f o r m e d analy s i s : instrument name and unique ID used for analyzing s a m p l e s ;
i n i t i a l s o f reviewer, c a l i b r a t i o n i n f o r m a t i o n (e.g., date, data f i l e names, statement o f s u c c e s s f u l
c a l i b r a t i o n ) ; s tandard s i n f o r m a t i o n (e.g.. name, p r e p a r a t i o n date, e xp i ra t i on date); method
re f er ence: date and t ime of analy s i s . Paragon notes that the equations used to c a l c u l a t e reported
va lue s are p r o v i d e d in the i n d i v i d u a l case narratives and that s a m p l e - s p e c i f i c analyt i ca l f a c t o r s
a p p e a r on the F o r m Is generated by the LIMS system (e.g., i n i t i a l volume, f i n a l volume, d i l u t i o n
f a c t or).
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Item 3) One of the packages included analytical data from a subcontract laboratory.
However, this situation was not discussed in the narrative. Case narratives should discuss any
subcontracted -work, give the name and contact numbers for the contractor, and include a
definitive statement that the subcontracted work was done with prior client approval.
Response 3) Paragon concurs that subcontracted analyses s h o u l d be di s cus sed in the cover
let t er . Paragon has created a t e m p l a t e for LANL SMO cover le t t er s that addresses: method
s u b c o n t r a c t e d ; name of subcontractor ( r e p r e s e n t a t i v e and phone number a v a i l a b l e on data
r e p o r t ) ; and s tatement r e g a r d i n g p r i o r c l i e n t a p p r o v a l . Plea s e see Attachment 7 for
d o c u m e n t a t i o n o f th e t e m p l a t e and s u p p o r t i n g internal emai l s .

Item 4) The calibration and ICV standards used in GC GRO analyses were expired
under both DOE-AL and Paragon protocols. Note: the work examined in this case was not LANL
work, and we did not seek out documentation for GRO work performed for LANL
Response 4) Paragon acknowledge s that the s tandards observed were exp ired , p a r t i a l l y as a
re su l t of m i s i n t e r p r e t a t i o n of SOP 300, " S t a n d a r d s Preparat ion and S h e l f Li f e . " Paragon has
revised SOP 300 to c l a r i f y requirements of the Model SOW. C o n t r o l l e d copie s of Revision 5
have been d i s t r i b u t e d . Pleas e see Attachment 1 for a copy of SOP 300. Revision 5. Printouts
f o r current GC/HPLC standards ar e provided f o r t h e aud i t o r ' s review. The exp ira t ion dates
shown for i n t e r m e d i a t e d i l u t i o n GRO working s tandards now correctly r e f l e c t a one-month (30
day) durat ion. P l e a s e note that these s tandard s have been replaced twice (i.e., immed ia t e ly and
one month l a t e r ) since the October 12 audit.
Item 5) Randomly selected (not LANL) documentation for GC and HPLC work showed
that standards used for calibration and ICVs were not specifically called out on the run logs. In
addition, standard preparation information for the working solutions was not available in the
HPLC work, some data were obliterated in error correction, and leading zeroes were not always
used with numbers less than one.
Response 5) N o m e n c l a t u r e for c a l i b r a t i o n s t andard s , both f i r s t and second source, has been
reviewed and w i l l be revised in c o n j u n c t i o n wi th the i m p l e m e n t a t i o n of the computerized
s tandards management program discussed above.
Peter G i n t a u t a s conducted a t r a i n i n g ses s ion regarding data correction pract ice s and the use of
l e a d i n g zeroes on N o v e m b e r 15, 1999. A copy of the t r a i n i n g s i g n - o f f sheet is inc luded for your
review with Attachment 7.

Item 6) The run logs used in GC/MS work at Paragon are among the best we have seen.
However, the run logs used in GC and HPLC work contain no comments fields and generally do
not meet the criteria given on pages 22 and 2 3 (items 7 and 10) of the audit worksheet.
Response 6) As discussed above. F o r m 410 has been i m p l e m e n t e d to s u p p l e m e n t the
i n f o r m a t i o n shown in the run log (i.e., run sequence p r i n t o u t ) . In a d d i t i o n , so f tware c a p a b i l i t i e s
are b e i n g e x p l o r e d to determine if i n f o r m a t i o n such a method reference. S O P / R e v i s i o n number,
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and instrument ID can be incorporated into the p r i n t o u t ' s header. Peter Gintautas w i l l comple t e
the i n v e s t i g a t i o n by December 31, 1999. If the a d d i t i o n a l i n f o r m a t i o n cannot be incorporated
into the run sequence header, then F o r m 410 w i l l be revised to i n c l u d e th i s i n f o r m a t i o n .

Observation 8:
The laboratory generally allows reanalysis of a CCV that fails. Although SW846 methods for
organics allows Ms, SW846 methods 7000a(8.3), 6010b(7.4), and 6020(7.8 and 8.8.3) require
reanalysis of all samples associated-with a CCV failure.
Response 8: In prac t i c e , Paragon understands and c o m p l i e s with the CCV criteria stated in
Method s 7000A, 7470A/7471 A, and 601 OB. For 7000 series and Method 601 OB analyses,
Paragon cal ibrate s the instrument d a i l y and analyzes a mid-range CCV af t er every 10 sampl e s .
Paragon requires that the CCV's value is ±20% of the true value for 7470A/7471A methods and
± 10% of the true value for Method 601 OB (SW-846 references: Method 7000A, Sect ion 8;
M e t h o d s 7 4 7 0 A / 7 4 7 1 A , S e c t i o n 8; Method 601 OB, S e c t i o n 8). For both AA and ICP methods,
s a m p l e s not bracketed by a c o m p l i a n t CCV are reanalyzed. Paragon understands that CCV
f a i l u r e requires r e c a l i b r a t i o n o f the instrument for me ta l s analyses.
Paragon has revised S O P s 805 and 807, "Determinat ion of M e t a l s by I n d u c t i v e l y C o u p l e d
P l a s m a E m i s s i o n S p e c t r o s c o p y - M e t h o d s 601 OB, CLP I L M O 4 . 0 , or 200.7" to c l a r i f y qc
requirements related to CCV evaluation for radial and axial instruments, respect ively. Please see
Attachment 8 for revised pages f rom SOP 805, Revision 2 ( r a d i a l ICP) and SOP 807 Revision 5
( a x i a l I C P ) .
Paragon has revised SOP 812, "Determination of Mercury by C o l d V a p o r Atomic A b s o r p t i o n
S p e c t r o s c o p y - M e t h o d s 7470A..." to c l a r i f y qc requirements related to CCV evaluation for AA
in s t rumen ta t i on . P l e a s e see Attachment 8 for revised pages f rom SOP 812, Revision 7.
Paragon does not p e r f o r m Method 6020; there fore , no SOP revisions are warranted.
Paragon understands that the auditor's observation regarding evaluation of a CCV a p p l i e s to all
inorganic methods. Darryl Patrick i s r e s p o n s i b l e for reviewing all inorganics S O P s for method
c o m p l i a n c e with respect to CCV evaluation by December 31. 1999.

Observation 9:
A general review of the laboratory training records revealed that most of the files are missing
one or more records. Also, the required training is not formally defined for the analysts (see
Observation I). Note: The laboratory has recently implemented tracking systems for training
and has developed apian to review and update training records.
Response 9) Paragon acknowledges that t ra in ing records are not yet c o m p l e t e for every
e m p l o y e e . As s tated, the QA Department has d e v e l o p e d a matrix that l i s t s required
t r a i n i n g / d o c u m e n t a t i o n and tracks the d o c u m e n t a t i o n of each e m p l o y e e ' s training. The QA
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Department has also d e v e l o p e d an in i t ia l "QA orientation" package that each employe e must
c o m p l e t e b e f or e p e r f o r m i n g any analyses. The QA Department w i l l continue to update every
e m p l o y e e ' s a n a l y t i c a l , qual i ty , and LIMS training f i l e s and The H e a l t h and S a f e t y Department
w i l l continue to u p d a t e every e m p l o y e e ' s h ea l th and s a f e t y and radiation s a f e l y training f i l e s .
Current e m p l o y e e s ' f i l e s w i l l be upda t ed by March 01, 2000. Example s of m e t h o d / S O P , QA,
LIMS, h e a l t h and s a f e t y , and radia t ion s a f e t y training documentation f o l l o w for your review as
Attachment 9.

Observation 10:
The issues listed below apply to radiochetnistry.
Item 1) Paragon uses small paint cans, a paint shaker, and steel balls to pulverize about 30 to
50 grams of sample for radionuclide analyses. LANL has approved this practice in the past.
However, Paragon's practices deviate from the soil preparation requirements given in the Model
SOW, and hence LANL 's next SOW. The laboratory should be aware that either process changes
or acquiring new formal permission to deviate will be required if Paragon participates in the
next LANL contract. No response is required from Paragon for this item.
Item 2) Paragon does not have a procedure for performing salt fusions in radionuclide sample
preparation. While not required in general for DOE-AL facility work, the laboratory should be
aware that GJPO does require salt fusions. Procedures to address this issue must be developed
if Paragon performs radionuclide determinations for GJPO. No response is required from
Paragon for this item,
Item 3) The calculations for analytical results, detection limits, and uncertainties are not
included with radiochemistry data at Paragon. Since these calculations are lengthy, we accept
calculation summary inserts in data packages in lieu of presenting them with the documentation
for each analysis.
Respons e 3) Paragon has summarized c a l c u l a t i o n s for the most f r e q u e n t l y requested
r a d i o c h e m i c a l analys e s (e.g., gross a l p h a / b e t a , ~6Ra. 228Ra, 9 0 Sr, J H, a l p h a i s o t o p i c s ) . Paragon
agrees to p r o v i d e these summaries with Level IV data packages for DOE Albuquerque f a c i l i t i e s .
C o p i e s of the c a l c u l a t i o n s are p r o v i d e d as Attachment 10.
Item 4) The GFPC calibration practices at Paragon showed several deficiencies.
Paragon chemists generate mass attenuation curves on only one of the GFPC detectors. Their
practice is to then run 3 of the calibration standards on each of the other detectors to verify that
the calibration data will work for those detectors.
Item 4a) Curves should be generated for all detectors. If this is not done, all of the
calibration standards should be run on every detector and some averaged curve developed.
However, if Paragon chooses this latter approach, reasonable and specific acceptance criteria
must be developed and adhered to.
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Response 4a) Paragon is revising our calibration procedures to incorporate the a u d i t o r ' s
observations. Reca i i bra t i on of the LB4100 is s c h e d u l e d for the f i r s t week of December 1999.
The full set of a b s o r p t i o n s tandard s w i l l be acquired for each detector and a curve evaluated for
each de t e c t or . If the data are r e p r o d u c i b l e , data may be averaged to y i e l d a s i n g l e curve for all
detectors . S i n g l e f i t t e d p o i n t s may not deviate more than 10% RPD f r o m f i t t e d p o i n t s and the
goal for average deviat ion w i l l be 10%. Each curve consists of several po in t s (8-16 p o i n t s ) of
r e l a t i v e l y h igh l eve l s tandards . As a result of geometry considerat ions and uneven d e p o s i t i o n of
p r e c i p i t a t e on p l a n c h e t s , a s i n g l e standard may not fit the curve. In th i s case, Paragon w i l l
discard a p a r t i c u l a r standard that does not fit the curve and re-evaluate the curve. Dave Burns
and Bob S h a n n o n are r e s p o n s i b l e for c o m p l e t i n g the r e ca l i b ra t i on of the LB4100 by December
1 5 , 1 9 9 9 .
Item 4b) The practice of running 3 calibration standards on the uncalibrated detectors is
not discussed in Paragon's LQAP or procedures. All such calibration activities should be
formalized in laboratory documents.
Response 4b) Paragon has revised S e c t i o n s 7 and 13 of the LQAP to address ca l ibrat ion
activit ies as discussed in Response 4a above. Please see Attachment 10 for relevant pages from
S e c t i o n s 7 and 13 of the L Q A P .
Item 4c) For the most recent work, only two calibration standards were run on the
uncalibrated detectors instead of three. Clearly, the current practices were not adequately
conveyed to staff. This suggests a need for better training and review processes.
Response 4c) Paragon concurs that a d d i t i o n a l t r a i n i n g i s required for GFPC ca l i bra t i on
prac t i c e s . F o l l o w i n g recal ibrat ion of the L B 4 I O O , Bob S h a n n o n w i l l conduct a training session
for a n a l y s t s . T h i s t r a i n i n g w i l l be documented and c o m p l e t e d by December 31, 1999.
Item 4d) For the most recent work, the calibration standards read back with errors of
from 8 to 15 percent on several of the uncalibrated detectors. These were high-activity
standards, and hence these unacceptably large errors were in fact individual efficiency as
opposed to counting error.
Response 4d) Paragon acknowledge s these concerns. We believe that r e ca l ibrat ion of the
LB4100 and t r a i n i n g of analys t s (as propo s ed above) w i l l address concerns raised in Items 4b-d.
Item 5) Many of the radiochemistry analyses do not include second-source standards.
Paragon should acquire and use second-soiirce standards for the analyses that now have none
(see Model SOW section 3.6.9).
Response 5) Paragon concurs that second-source, N I S T - t r a c e a b l e s tandards shou ld be used
throughout the laboratory to verify calibration of instruments by primary N I S T - t r a c e a b l e
s tandards. Paragon notes that r ever i f i ca t i on of radiochemistry standards is an ac c ep tab l e
practice. Paragon agrees to address thi s oversight that was detected in the Radiochemistry
Department . Dave Burns and Bob Shannon are r e s p o n s i b l e for ensuring that second-source
s t a n d a r d s are ordered and v e r i f i e d by December 31, 1999, where N I S T - a p p r o v e d sources are
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a v a i l a b l e and cost is not proh ib i t iv e . Please see the memorandum that addresses this requirement
(Attachment 10).

Paragon notes that we p a r t i c i p a t e in the f o l l o w i n g performance evaluation radiochemistry
s t ud i e s : US EPA NERL (now replaced by the N I S T - a p p r o v e d vendor, ERA); US DOE M A P E P ;
and US DOE EML. P a r a g o n ' s continued e x c e l l e n t per formance in all three (3) studies
demons tra t e s our accurate ca l i b ra t i on and resul tant quanti tat ion. Results of all p er formance
e v a l u a t i o n s t ud i e s f o l l o w as Attachment 10.
Item 6) While Paragon 's counting instrument calibration practices are compliant except
as noted above, the related specifications in LQAP are often incomplete or incorrect. Paragon
should carefully revise the LQAP to correctly and comprehensively describe the calibration
actions and the frequency with which they will be performed.
Respons e 6) Paragon has revised S e c t i o n s 7 and 13 of the LQAP to f u l l y describe the
c a l i b r a t i o n requirements for r a d i o c h e m i s t r y analyses. P l e a s e see Attachment 10 for S e c t i o n s 7
and 13 f rom the L Q A P .
Item 7) Paragon 's tracer and carrier recovery acceptance criteria are compliant with
[he current LANL SOW, but are not compliant with the Model and future LANL SOWs. The
laboratory should be aware that a change will be necessary to achieve compliance if Paragon
participates in the next LANL contract. No response is required from Paragon for this item.
Item 8) As noted in the Overview section, all of the applicable radiochemistry analyses
at Paragon correctly inchide sample-specific correction for chemical recovery. However,
Paragon performs a chemical separation and analyses 226Ra by gamma spectroscopy using a
gravimetric barium measure of recovery. Unfortunately, Paragon does not do Lucas cell alpha
scintillation determinations at present. When using gravimetric barium as a recovery measure,
indigenous barium can interfere and cause results to be biased low. We request that the
laboratory consider using a l33Ba tracer in this analysis.
Response 8) Paragon's current prac t i c e of measuring the pre- and po s t - s eparat ion
concentra t ion of barium by ICP-AES p r o v i d e s accurate quant i ta t ion of 226Ra and overcomes the
p o s s i b l e low bias that native barium may cause. Paragon understands that a matrix spike must be
p r e p a r e d and analyzed because a chemical separation procedure precedes the gamma
s p e c t r o s c o p y a n a l y s i s . Paragon w i l l eva lua t e the t e c h n i c a l and economic advantages of u s ing ab3Ba tracer for t h i s a n a l y s i s .

Item 9) Paragon does not have a formal protocol limiting the total error in tracer
measurement to a specific maximum. In practice, the chemists were adding enough a-acer
activity! to adequately limit the associated coimting uncertainty. However, we suggest that the
laboratory consider implementing a formal quality control criterion to address this issue.
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Response 9) Paragon has revised SOP 714 to f o r m a l l y incorporate a requirement to spike at
an a p p r o p r i a t e level and count s a m p l e s l o n g enough to gather 400 tracer counts (thereby l i m i t i n g
the unc er ta in ty associated with the y i e ld correction in a l p h a s p e c t r o s c o p i c measurements).
S i m i l a r l y , Paragon has revised the TPU cal cu la t ion to quant i ta t iv e ly r e f l e c t the count ing
uncer ta inty associated with y i e ld corrections in a l p h a spec tro s copy. P l e a s e set Attachment 10
for SOP 714, Rev i s i on s .
hem 10) Per instruction from LANL, Paragon is calibrating for alpha in GAB analyses
using 241 Am. Paragon should be aware that 230Th is the required calibrant in gross alpha
work for the other DOE-AL facilities. It will be necessary for the laboratory to use 23077? if
work is done for Sandia, Pantex. or GJPO. No response is required from Paragon for this item.

Observation 11:
The following items pertain to organic extract cleanup procedures and the associated logbooks.
[tern 1) Paragon has an SOP for method 3640 (GPC), but review of the run logs showed
that the procedure has not been used since February of this year. LANL chemists indicate that
there have been no significant problems with surrogate failures or inappropriate dilutions at
Paragon. However, we recommend that Paragon negotiate appropriate compensation with
LANL and ensure that GPC cleanup is performed as needed.
Response 1) Paragon has provided a fee s chedu l e to LANL that i n c l u d e s a l i n e item for
G P C / M e t h o d 3640 c l eanup . In order to ensure that organic c l e a n u p s are p er f ormed as needed,
the QA Manager lias written and di s tr ibuted a memorandum regarding the use and a p p l i c a t i o n of
various organic extract c l e a n u p procedures. The memorandum w i l l be d i s t r i b u t e d and di scus sed
at an Organics Department mee t ing on December 02, 1999. P l e a s e see Attachment 11 for a
copy of the memorandum.
Item 2) Paragon does not have an SOP for 3610 (alumina) cleanup.
Response 2) Paragon has revised SOP 618, " A l u m i n a C o l u m n C l e a n u p - Method 361 OB,"
and d i s t r i b u t e d c o n t r o l l e d c op i e s of Revis ion 3. Plea s e see Attachment 11 for a copy of SOP
6 1 8 , Revis ion 3.
Item3) Paragon does not have a current approved SOP for 3620 (florisil) cleanup. That
SOP was retired, the cleanup appears to generally not be done, and the old SOP was never
updated to reflect the use of cartridges as opposed to packing columns.
Response 3) Paragon has revised SOP 648, " F l o r i s i i C l e a n u p - Method 3620B," and
d i s t r i b u t e d c o n t r o l l e d copie s of Revision 2. Please see Attachment 11 for a copy of SOP 648,
Revision 2.
Item 4) Paragon has an SOP for 3630 (silica gel), but that SOP has not been revie\ved
since June of 1996.
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Response 4) Paragon has revised SOP 604, " S i l i c a Gel C l e a n u p of P o l y n u c l e a r Aromatic
H y d r o c a r b o n s Extracts — Method 3630," and d i s t r i b u t e d c o n t r o l l e d c op i e s of Revision 4.
Please see Attachment 11 for a copy of SOP 604, Revision 4.
Item 5) Paragon does not have an SOP for 3660 (sulfur cleanup). Elemental sulfur
interferes with analyte compounds in both 8081 and 8082.
Respons e 5) Paragon has revised SOP 634, " S u l f u r C l e a n u p - Method 3660B," and
d i s t r i b u t e d c o n t r o l l e d c o p i e s of Revision 3. Plea s e see Attachment 11 for a copy of SOP 634,
Revi s ion 3.
Item 6) Paragon has an SOP for 3665 (H2SO4/KMnO4 cleanup). However, that SOP
does not discuss the use ofKMnO4 or under -what conditions that might be needed.
Response 6) Paragon has revised SOP 651, " S u l f u r i c Acid C l e a n u p of PCB Extracts —
Method 3665A," and d i s t r i bu t ed c on tro l l ed copie s of Revision 4. Paragon notes that the
s equent ia l use of permanganate is o p t i o n a l and is not p er f ormed by our laboratory. Please see
Attachment 11 for a copy of SOP 651, Revision 4. In a d d i t i o n , Paragon has created a Sulfur
C l e a n u p Logbook and Form 645 f o l l o w s for your review (Attachment 11}.
Item 7) The extract cleanup notations in some run logs were unclear and did not
reference the regulatory method numbers.
Response 7) Paragon has reviewed all extraction forms. P a r t i c u l a r f o c u s was given to clean
up procedures and r e g u l a t o r y re ference s . Revised f o r m s have been i m p l e m e n t e d and f o l l o w for
your review (Attachment 11}.
Item 8) Several entries in an 8270 extraction log had been obliterated, and the GPC run log did
not provide all the information required by section 3.2.1 of the Model SOW. In general, the
applicable SOP number had not been entered in the corresponding fields of extraction logs.
Response 8) A l t h o u g h the auditor's comment per ta ins to the Extractions Group, a l abwide re-
t r a i n i n g se s s ion was conducted for al l preparatory personnel and supervisors. T h i s training
session h i g h l i g h t e d : good laboratory documenta t i on pract i ce s; c ompl e t en e s s o f benchsheets
( p a r t i c u l a r l y SOP/REV documenta t ion); and enhancing c ompl e t ene s s as part of the supervisory
review. The t r a i n i n g s i g n - o f f sheet f o l l o w s with Attachment 7 for your review.

Observation 12:
Paragon's sample-login system was well developed and effective. However, based upon our
review of completed login documents, we offer several suggested areas for improvement below.
Item I) COC and sample label legibilit\> is not specifically addressed on the login
worksheet.
Respon s e 1) Paragon has revised F o r m 201 to address the concern of COC and s a m p l e labe l
l e g i b i l i ty. P l e a s e see Attachment 12 for a copy of F o r m 201.
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Item 2) The login documents do not distinguish between an airbill that was missing and
one that was not removable. When airbill labels are not removable, the shipper's tracking
number is not being recorded at present.
Respons e 2) Paragon has revised F o r m 201 to d i s t i n g u i s h between a i r b i l l s that are mi s s ing
a n d / o r not removable. In a d d i t i o n , Paragon has added language to a l l o w for recording of
shipper' s t r a c k i n g number. Plea s e see Attachment 12 for a copy of F o r m 201.
hem 3) Internal COCs are not included in data packages at present. While not
specifically required, Paragon could include these to complete the custody records.
Response 3) It is true that Paragon does not rout ine ly provide internal chain of custody
documents in data packages, because clients have not requested these documents as of th i s
w r i t i n g . Paragon maintains internal chain of custody for all work orders and wi l l g l a d l y provide
these document s , upon c l i e n t ' s request.
Item 4) Samples that are shipped in the same container with broken samples are not
listed during login. Doing this might help explain unexpected contamination.
Response 4) Paragon has revised Form 201 to require that s p e c i f i c sample IDs are recorded
when broken and intact s a m p l e s are received in the same cooler. P l e a s e see Attachment 12 for a
copy of F o r m 201.
Item 5) There are some codes used on the login worksheets that are not defined.
Paragon should avoid using undefined symbols and codes.
Response 5) Paragon has revised Form 201 to i n c l u d e d e f i n i t i o n s of codes or to dele te codes.
P l e a s e see Attachment 12 for a copy of Form 201.
Item 6) The login worksheet lists the acceptable shipment temperature as "< 6°C." The
worksheet should be amended to say "between 2°C and 6°C. "
Response 6) Paragon has revised Form 201 to addre s s t h i s issue. Please see Attachment 12
for a copy of F o r m 201.
Item 7) Reagent grade HNO3 is used to adjust pH during login when necessary.
Paragon should use trace-metals grade acid for this.
Response 7) Paragon concurs that trace-metals grade acid should be used by the S a m p l e
Control Department to a d j u s t the pH of aqueous s a m p l e s and prevent contamination of s ampl e s
in t ended for me ta l s analysi s . Trace-meta l s grade nitric acid has been provided to the S a m p l e
C o n t r o l Depar tment and the requirement to use th i s grade of acid discussed with the S a m p l e
C o n t r o l C u s t o d i a n , J e a n n i n e Hunter . SOP 202, L o g i n and Dis tr ibut ion of S a m p l e s , has been
revised to note the requirement of trace-metals grade acid for acid preservation of meta l s
s a m p l e s . Please see Attachment 12 for relevant page s f r o m SOP 212, Revis ion 3.

Item 8) The 16-hour holding time prior to aliquoting samples that have had pH
adjustment is specified only for 200.7 metals. Acid preservation in metals analysis is done to
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prevent precipitation and adsorption onto the container -walls. Those conditions can arise in any
metals sample, and hence we recommend that the hold time after adjustment be extended to all
acid preserved samples.
Response 8) Paragon has revised SOP 202 to require that all s a m p l e s intended for metals
analyse s be h e l d for 16 hours b e f o r e ana ly s i s , if the pH was a d j u s t e d at the laboratory. Please
see Attachment 12 for a copy of SOP 202, Revision 3.
Item 9) The login SOP lists the acceptable pH or base preserved samples as "> 10. "
This is not adequate for all basic samples; CN requires apH > 12.
Respons e 9) Paragon has revised SOP 202 to s p e c i f y required pH ranges, method of
measur ing pH, and the u s e o f narrow-range pH p a p e r for d e t e r m i n i n g the pH of s a m p l e s In
a d d i t i o n , Paragon pre s ent s an internal memorandum that s p e c i f i e s acceptable pH ranges for
each method. Plea s e see Attachment 12 for a copy of SOP 202, Revision 3 and the internal
memorandum of November 16, 1999.

Observation 13:
The following remarks apply to various general inorganic analyses.
Item 1) For ICP-AES work, Paragon has not implemented the GFAA spiking levels
specified in the Model SOW. However, the lab has done the development -work and routinely
provides those levels for other clients.
Response 1) Paragon ha s m o d i f i e d s p i k i n g l e v e l s f or LANL analyses in accord with th e
M o d e l S O W . S p i k i n g l e v e l s w i l l emulate t h e CLP SOW ILMO4.0 f o r metals by ICP-AES and
GFAA. as required by the contract. T h i s change in s p i k i n g level was i m p l e m e n t e d on November
1 5 , 1 9 9 9 .
Item 2) For ICP-AES work, LANL has apparently requested in the past that analytical
spike data not be included in data packages. However, some analytes, notably lead, may be too
high in samples for the GFAA spiking levels to yield meaningful data. In those cases, analytical
spikes are performed by Paragon's chemists and should be reported. We believe that Paragon
and LANL are now in full agreement on items I and 2.
Response 2) Paragon agreed to p r o v i d e p o s t - s p i k e data in l eve l IV data packages for LANL.
T h i s change was i m p l e m e n t e d on November 15, 1999.
Item 3) For TOC analyses, there are no daily instrument sensitivity checks at present.
Response 3) Paragon enc lo s e s pages f rom the TOC l o g b o o k that demonstrate d a i l y instrument
s e n s i t i v i t y checks. Please see Attachment 13 for this information.
Item 4) For TOC work, the chemist is keeping working standards for 6 months. The
applicable Paragon SOP limits shelf life to 3 months and the Model SOW limits shelf life to one
day for most of his working levels.
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Response 4) Paragon has revised SOP 300 to correct thi s error and require that working
s t andard s be r ep la c ed d a i l y , in accordance with the Model SOW. Plea s e see Attachment 1 for a
copy of SOP 300, Revision 3.
Item 5) For ion chromatography, the QC section of the SOP doesn 't require analysis of
a final CCB, lacks some QC acceptance criteria, and does not give corrective actions for QC

failures in some cases. The QC section of that SOP should be reviewed and revised to
comprehensively present QC sample type, frequency, acceptance criteria, and corrective actions
for failures.
R e s p o n s e s ) Paragon wi l l revise SOP 1113, "Determination of Inorganic Anions by Ion
C h r o m a t o g r a p h y - M e t h o d s E300.0 and S W 9 0 5 6 " to address the analys i s of a f i n a l CCB and
i n c l u d e the Q A / Q C t a b l e now required for analytical SOPs. Debra Henderer and Darryl Patrick
are r e s p o n s i b l e for revi s ing t h i s SOP by December 31, 1999.
[tern 6) For 1C, the chromatography is poor in the vicinity of the fluoride peak. Paragon
chemists should add eluent to all standards and samples to smooth the water ditch, use a column
that separates the fluoride peak from the water ditch, or both.
Response 6) Paragon has purchased a new ion chromatograph and i n s t a l l e d a d i f f e r e n t
a n a l y t i c a l c o l u m n that separates the f l u o r i d e peak f r o m the water d i t ch . S a m p l e s chromatograms
are enc lo s ed for your review ( p l e a s e see Attachment 13).
[tern 7) For sulfide analysis, Paragon does not have an approved SOP at present. In
addition, the calculations for quantifying unknowns and establishing the normality of the iodine
solution are not given on the associated worksheets.
Response 7) Paragon has writ ten an SOP for s u l f i d e analysi s . SOP 1120, Revision 0 f o l l o w s
for your review as Attachment 13. Paragon w i l l v e r i f y that the ca l cu la t i on for q u a n t i f y i n g
unknowns and e s t a b l i s h i n g normal i ty of the iodine s o l u t i o n in c lude the a p p r o p r i a t e equation.
Debra Henderer and Darryl Patrick are r e s p o n s i b l e for ensuring that the worksheet is upda t ed by
December 31, 1999.

T h a n k you again for your time and assistance during the on-site audit. We hope that our
response s meet your requirements. Pleas e contact me at 970 490 1511 if a d d i t i o n a l in f o rmat i on
is required and I w i l l be g lad to p r o v i d e it.
R e s p e e t f u l l v S u b m i t t e d ,

Debra H e n d e r e r
Q u a l i t y Assurance Manager
Paragon A n a l y t i c s , I n c .
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Enclo sure s (to Mark Minteer o n l y )
cc: Mark Mint e e r (AGRA E & E )

AGRA Earth & Environmental , Inc.
8519 J e f f e r s o n , NE
Albuquerque , NM 87113

S t e p h a n i e H a g e l b e r g (Los A l a m o s N a t i o n a l Laboratory ER)
Los A l a m o s N a t i o n a l Laboratory
P.O. Box 1663 M S - 8 6 5
Los A l a m o s , New Mexico 87545

M i k e C l e v e n g e r (Los A l a m o s N a t i o n a l Laboratory ER)
Los A l a m o s N a t i o n a l Laboratory
P.O. Box 1663 M S - 8 6 5
Los A l a m o s , New Mexico 87545

Gary Decliant ( A G R A E & E )
5 2 1 ! / 2 S h a n n e
Grand J u n c t i o n , CO 81504

j:\itu(lit\lanl99\99auilit.iloc
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Via Federal Express

March 06,2000

U.S. Army Corps of Engineers
A T T N : C E N W O - H X - C (Laboratory Validation Coordinator)
12565 West Center Road
Omaha, NE 68144-3869
RE: On-Site Inspection of Paragon Analytics, Inc. by

New Technologies Environmental Consulting, Inc.
February 16-18,2000
Draft Response to Findings

Dear Laboratory Validation Coordinator:
I am writing to respond to Ms. Rhonda Carter's audit report of February 18,2000.
Paragon sincerely appreciates Ms. Carter's on-site audit of our systems and processes and
the time spent with our employees. P a r a g o n ' s responses, supporting documentation of
completed corrective actions, and proposed corrective actions (with implementation
schedule and responsible parties named) f o l l o w for your review.

General
Item (1) D: Dilution and mixtures of reagents, solvents, and calibration
standards are not consistently traceable.
Response (1) D: Paragon concurs that all standards, solvents, reagents,
preservatives, dilutions, mixtures, and drying salts must be traceable to the source and
that this traceabil i ty shall be documented by a unique ident i f i er number on all preparatory
benchsheets and/or analytical run sequence logs as appropriate. The QA Department has
addressed this f i n d i n g by: (1) providing a laboratory-wide training on the topic of unique
ident i f i ca t ion and traceability; (2) editing preparatory benchsheets and analytical run
sequence l o g s ; and (3) replacing bound logbooks with updated forms. Copies of the
signed laboratory-wide training form and representative preparatory benchsheets and
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analytical run sequence logs f o l l o w for your review (please see Attachment General (1)
D).

Item (2) D: The laboratory allows the use of uncontrolled documents ("cheat
sheets ") printed from the LIMS system as a reference for control limits of the LCS,
MS/MSD, and surrogates.
Response (2) D: Paragon acknowledges that, prior to the USAGE audit, we allowed
analysts to post "cheat sheets" for their reference. Paragon notes that control limits for
LCS, MS/MSD, surrogates, and chemical tracers are electronically controlled by the QA
Department through our Laboratory Information Management System (LIMS).
Therefore , evaluation and reporting of data are always performed against updated,
controlled limits and not the "cheat sheets" that analysts used.
Per the a u d i t o r ' s request, the QA Department has instructed that all "cheat sheets" be
eliminated and that only controlled documents may be used as a reference. On February
28,2000, the QA Department verified that all uncontrolled documents had been removed
from the laboratory. In addition, the QA Department conducted a laboratory-wide
training on this topic. Copies of the laboratory-wide training form f o l l o w for your review
(please see Attachment General (2) D}.

Item (3) R: The reporting limit for methods should be at least 3-5 times the
MDL
Response (3) R: His tor i ca l ly , Paragon has f o l l o w e d the A F C E E 3.0 QAP guidance,
which allows an MQL value no lower than two times (2x) the MDL. On February 24,
2000, Paragon obtained the latest version of the USAGE Shel l for Analytical Chemistry
from Dr. Richard Kissinger. Paragon agrees to f o l l o w Section 3.3.7.2 of this document,
which states that the method quantitation limit (MQL) values shall be no lower than three
(3x) times the MDL for any target analyte. The QA Department provides special
instructions to every laboratory for MDL studies and a copy of the revised special
instructions f o l l o w for your review (please see Attachment General (3) R). Paragon
r e s p e c t f u l l y notes that f o l l o w i n g repeated attempts to comply with prescribed criteria, the
QA Department may tolerate marginal failures for a long list of compounds (e.g.,
Methods 8260B, 8270C).
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Sample Receipt
Item (1) D: The IR thermometer gun is calibrated annually.
Response (1) D: Historical ly, Paragon has contracted annual calibration and
cert i f i cat ion of the IR thermometer to RHQ Calibration Facili t ie s . Per USAGE Shel l
requirements stated in Section 9.1.2, Paragon will supplement the annual calibration and
certi f ication with internal, quarterly verifications. Paragon has prepared an SOP 938,
"Verification of the IR Temperature Gun," which addresses the internal, quarterly, two-
point verification of the IR thermometer. The first quarterly verification of the IR
temperature thermometer was performed in-house on March 03,2000. Paragon submits
recent vendor cert i f i cate s of calibration, SOP 938, completed Form 304, and
documentation of scheduled quarterly verifications for the months of March, June,
September, and December for your review (please see Attachment Sample Receipt

Item (2) D: The correction factor is not taken into account when reading and
recording temperature.
Response (2) D: Paragon performs annual verifications on all thermometers against
a thermometer cer t i f i ed traceable to NIST. Per the auditor's request, Paragon notes that
the QA Department has tightened the acceptable tolerance range — based on the
capabili ty of the thermometer - in order to preclude the appl i ca t i on of a correction
factor when recording the observed temperature. For example, narrow-range
thermometers that are dedicated to spec i f i c applications, such as measuring the
temperature of refrigeration and freezer units, are readable to the nearest tenth of a degree
Celsius (± 0.1 °C) and Paragon has established a new, tighter tolerance range of ± 0.4 °C
for these types of thermometers. Wide-range thermometers that are designed for general
use appl icat ions such as measuring the ambient temperature or a hot water bath's
temperature are readable to the nearest degree Celsius (±1 °C) and Paragon has
established a tolerance range of ± 1 % of the total range or ± 1 °C, whichever is less, for
these types of thermometers. It is P a r a g o n ' s understanding that the application of these
more stringent tolerances will preclude the need to a p p l y correction factors when
recording daily readings.
Thermometers are scheduled to be re-verified in March 2000, according to the procedures
set f or th in revised SOP 923. Paragon will forward completed verifications for your
review by March 31,2000. SOP 923, which sets f o r t h the criteria described above,
f o l l o w s for your review (please see Attachment Sample Receipt (2) D).
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Trace Metals Preparation Areas
Item (1) D: The calibration frequency of the in-line conductivity (sic) meter is
unknown.
Response (1) D: Per the requirements of our LANL DOE contract, Paragon
purchased an in-line resistivity meter from Thornton Associates in July 1997 (which must
be used instead of a conductivity meter). According to Thornton Associates, the in-line
resistivity meter need not be re-calibrated under conditions of normal use. The cert i f icate
provided by the manufacturer, including documentation of acceptable calibration upon
installation, f o l l o w s for your review (please see Attachment Trace Metals Preparation
Areas (1) D).
Paragon believes that our system consistently produces finished water that meets ASTM's
strictest standards for Type I water (ASTM 1193, "Standard S p e c i f i c a t i o n for Reagent
Water," T y p e I speci f icat ion: minirnurn 16.67 MQ-cm = maximum 0.06 umho/cm for
the f o l l o w i n g reasons.

(1) P a r a g o n ' s primary deionized water system is maintained, under
contract, by U.S. F i l t e r Corporation, who routinely evaluates and
replaces the tanks. The primary system consists of the f o l l o w i n g
tanks hi series: two (2) 2.1 ft3 mixed bed tanks; one (1) 1.2 ft3

carbon f i l t e r tank, one (1) 2.1 ft3 cation exchange tank, one (1) 2.1 ft3

anion exchange tank (please see Attachment Trace Metals
Preparation Areas (1) D).

(2) Finished water from Paragon's primary deionized water system
passes through a secondary Milli-Q system and its in-line resistivity
meter before being dispensed to the laboratories. The secondary
treatment system is also designed to produce f inished water that
meets T y p e I specifications.

(3) Evaluation of reagent and instrument blanks for all organics, metals,
and wet chemistry parameters indicates that the two (2) independent,
in-series water systems consistently produce f ini shed water that
yields reagent blanks without contaminants at the level of detection.

In summary, Paragon believes that its approach to producing and monitoring high purity
water is equivalent to the one outlined in the USAGE Shel l for Analytical Chemistry,
Section 9.1.4. Paragon r e s p e c t f u l l y requests your consideration of our approach.
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Item (2) D: The conductivity of the reagent water is not checked and
documented daily. Currently the lab is recording the meter reading daily.
Response (2) D: P a r a g o n ' s two (2) in-line meters measure resistivity (in MQ-cm),
which is the reciprocal of conductivity (in umho/cm). Paragon requires daily verification
and documentation of the two (2) independent, in-series systems. Representative logbook
pages from the systems recordings f o l l o w for your review (please see Attachment Trace
Metals Preparation Areas (2) D). Please note that both systems consistently produce
water that exceeds T y p e I specifications (minimum 16.67 Mfl-cm = maximum 0.06
umho/cm). As stated in the previous response, Paragon believes that its approach to
producing and monitoring high purity water is equivalent to the one outlined in the
USAGE S h e l l for Analytical Chemistry, page 27, Section 9.1.4. Paragon r e s p e c t f u l l y
requests your consideration of our approach.

Metals via ICP (Method 6010B)
Item (I) D: The post digestion spike is only run when the MS/MSD fails.
Response (1) D: Section 10.3.1 of the U S A G E Shell for Analytical Chemistry
describes incorporating post digestion spikes (PDS) into an analytical sequence to assess
matrix e f f e c t s based upon: (1) the occurrence of new and unusual matrices or (2)
contingency analysis based upon serial dilution (SD) or matrix spike (MS) failures.
Paragon performs matrix spikes and serial dilutions for every batch and for any new or
unusual matrices (e.g., concrete, oil, wipes) in order to evaluate matrix e f f e c t s .
Histor ical ly, Paragon has performed PDS only for all analytes that fa i l the matrix spike
recovery criteria. Fol lowing our reading of the S h e l l , Paragon agrees to f o l l o w Section
10.3.1 for USAGE contracts by per forming a PDS for serial dilution failures (in addition
to matrix spike failures).

Item (2) D: The lowest point on the calibration curve is greater than the reporting
limit.
Response (2) D: Paragon will change its ICP-AES calibration practices to comply
with calibration requirements for Method 6010 as described in Section 9.2.1.1 of the
Shel l . We will f o l l o w calibration option 2 (three standards plus a calibration blank,
linearity evaluation, low level calibration standard at the reporting limit). SOPs 807 and
805 will be revised to include this low-level standard, fo l lowed by a departmental training
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session. Paragon will forward revised S O P s 807 and 805; sample analytical run logs; and
documentation of training by March 31,2000.

Item (3) D: The analyst was unfamiliar -with the initial calibration curve
acceptance criteria. The analyst used the check standard to evaluate the initial
calibration curve.
Response (3) D: All ICP analysts and data reviewers will be retrained on Method
60.1 OB requirements, Paragon (revised) SOP 807 and 805 requirements, and the U S A C E
S h e l l requirements. Paragon will forward documentation of the training by March 31,
2000 (please see previous response for related SOP revision and training discussion).

Item (4) D: The MDLsfor several analytes do not meet the 10Xspiking criterion.
Response (4) D: For the most recent MDL study for Method 6010B, the analytes
that did not meet the 10X spiking criterion are the f o l l o w i n g cations: aluminum, calcium,
iron, magnesium, and sodium. The spiking level for these cations was 0.1 mg/L, which is
at or below the reporting limit. Calculated MDL values were less than 0.01 mg/L (10X
rule failure). In theory, respiking at a lower level should result hi meeting the 10X
spiking criteria and in calculating the "real" MDL value. As of this writing, Paragon has
accepted this MDL study for the f o l l o w i n g reasons:

(1) The native concentrations of these low-toxicity metals are usually relatively
high for f i e l d samples. Multi-point calibrations covering a range from as
high as 500 mg/L to the reporting limit are performed for these elements.
Because the calibration method does not include mult ip le standards near
the origin, accuracy at concentrations s igni f i cant ly below the reporting limit
is not known. Although high precision and large s ignal/noise ratios of an
ICP yield MDLs in the low ppb range, it may not be possible to accurately
quantitate in the 0.01-0.1 mg/L range because of the calibration approach.

(2) It is poss ible that the calculated MDLs for the these analytes are higher than
the real MDLs, as the data were acquired using solutions with analyte
concentrations greater than lOx the calculated MDL. If the MDL studies
were repeated at lower concentrations, the variances would also be lower,
which would result in a lower MDL value. Although the calculated MDLs
may be higher than the real MDLs, they are well below the reporting limit
and need not be any lower for our applications.
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Paragon r e s p e c t f u l l y requests further technical discussion on this issue for the cations
reported by Method 601 OB.

Metals via Graphite Furnace (Methods 7000 series)
Item (1) O: The laboratory uses this method very little and prefers to use the
Trace ICP.
Response (1) O: Paragon has only one (1) graphite furnace instrument; therefore,
analysis of mul t ip l e metals is impractical for a production laboratory. We pre f er to
perform all metals analyses by ICP-AES radial or axial analyses, as appropriate.
P a r a g o n ' s S a l e s Representatives discuss substitution of graphite furnace methods at the
time of procurement.

Mercury (Methods 7470/7471A)
Item (1) D: The laboratory deviates from Method 7471. The sample is not
heated for 2 minutes at 95 °Cfollowing the addition of aqua regia.
Response (1) D: SW-846 Method 7471, Section 7.1 and P a r a g o n ' s revised SOP
812, Revision 6, Section 8.2.6 clearly state the requirement to heat the sample for 2
minutes at 95 °C f o l l ow ing the addition of aqua regia. Paragon has re-trained all metals
digestion analysts to ensure compliance with the method and SOP requirements. Copies
of the training form f o l l o w for your review (please see Attachment Mercury (1) D).

Volatiles Support Areas
Item (1) D: The analytical batch is not defined by the loading of the purge unit
for Method 8015 GRO and 802IB.
Response (1) D: Paragon understands that if the laboratory does not have a closed-
system purge and trap unit (e.g., Archon® Purge and T r a p Autosampler), then the analyst
must load a method blank af t er every sample if he/she steps away from the instrument or,
alternatively, the analyst must include a "room" blank at the end of the sequence in order
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to monitor laboratory contamination that may occur during the loading process. Paragon
will comply with this USAGE requirement. We will submit revised S O P s and
documentation of re-training for all GC F u e l s analysts by March 31,2000.

Item (2) D: The stock gas and intermediate standards do not expire in a timely
manner. Standards expire in 1 month.
Response (2) D: Paragon understands that this rinding relates to opened stock and
intermediate standards for GC/MS and GC volati le s gas standards (i.e., those compounds
whose boiling point is less than 30 °C). At the time of the audit, P a r a g o n ' s SOP 300,
Revision 6 prescribed a one (1) month expiration date for opened stock and intermediate
gas standards. Per the auditor's request, Paragon has instituted a shorter expiration date
of one (1) week for opened stock and intermediate standards. Paragon submits SOP 300,
Revision 7 for your review (please see Attachment Volatiles Support Areas (2) D).

Volatiles via GC/MS (Method 8260B)
Item (1) D: The MDLsfor the 5 mL purge was not available during the audit.
Response (1) D: The MDL studies performed in January and February for Method
8260B, 5 mL purge, for all three (3) instruments have been evaluated by the QA
Department and determined to be unacceptable with respect to the 10X spiking/MDL
criterion and the 3X MDL/RL criteria. New MDL studies are being performed and will
be submitted for your review by March 3 1 , 2000. The January and February summaries
f o l l o w for your review (please see Attachment Volatiles via GC/MS Method 8260B

Item (2) R: The drift criterion for the CCV should be applied to all analytes.
Response (2) R: In general, Paragon f o l l o w s the guidance in Method 8260B,
Section 7.4.5.2. Paragon agrees to comply with the guidance stated in the S h e l l , Section
9.5.2.4 as required for USAGE pro j e c t s (i.e., evaluation of the C C C s and all projec t-
s p e c i f i ed contaminants of concern at ± 20% of expected value.)

Item (3) R: The grand mean (an average of all of the RF averages) should not
be used for evaluating the linearity of the initial calibration curve.
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Response (3) R: Paragon understands that the f o l l o w i n g documents prescribe the
use of the grand mean for evaluating linearity: Method 8000B, Section 7.5; Method
8260B, Section 7.3.8; USAGE S h e l l , Section 9.2.2.4 and T a b l e 12. Paragon's practices
are compliant with these documents. Paragon r e s p e c t f u l l y invites further discussion of
this item.

Item (4) O: TICs are reported upon request.
Item (5) O: Method 5035 is used to prepare low-level soil samples.

Volatiles via GC (Method 8021B)
Item (1) D: Low-level soil samples cannot be prepared using Method 5035.
The laboratory encourages clients to use Method 8260.
Response (1) D: Paragon does not have a closed system purge and trap autosampler,
which is required to perform Method 5035, for the GC V o l a t i l e s laboratory. Paragon
performs Method 5030A for GC Vola t i l e s analytical methods. Paragon discloses the
preparatory method in its price list and hi all proposals. Paragon's decision not to
per form Method 5035 in the GC Vola t i l e s laboratory is based on the cost of an Archon®
Autosampler and the lack of request for Method 5035 in this area.

Item (2) O: The lab only runs an abbreviated analyte list. The GCs do not
have Hall detectors. The instruments are currently in the process of being upgraded.
New detectors are being installed.
Response (2) O: In performing Method 802IB, Paragon calibrates for the truncated
list of compounds that are can be detected by a PID and confirms by a dissimilar
analytical column. Paragon calibrates for and reports the f o l l o w i n g compounds by
Method 802IB: benzene, toluene, ethylbenzene, xylenes, chlorobenzene, anddichlorobenzenes.
Per the auditor's request, Paragon will submit new retention time (RT) window studies,
MDL studies, and IPRs for Method 802IB. Paragon will submit this documentation byMarch 31,2000.
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TPH GRO/DRO (Method 8015M)
Item (1) D: The SOPsfor GROs and DROs are in draft form.
Response (1) D: The SOPs for GRO and DRO analyses have been in existence
since 1992 and were being revised at the time of the audit Paragon encloses SOP 406,
Revision 6 (GRO) and SOP 425, Revision 6 (DRO) for your review. Please see
Attachment TPH GRO/DRO (1) D).
Prior to the on-site audit, Paragon submitted Revision 5 of the GRO and DRO S O P s to
the Laboratory Val ida t i on Coordinator. In response to the USAGE r e v i e w e r ' s comments,
Paragon notes that LCS qc limits are not listed hi our SOPs, as these limits vary from
pro j e c t to projec t and are subject to update that may not coincide with the SOP upda t e .
QC limits are controlled by the Q A Department and updated through our LIMS system.
Therefore , evaluation and reporting of data are always performed against updated,
controlled qc limits.

Item (2) D: Low level soils samples for Method 8015M cannot be prepared
using Method 5035.
Response (2) D: Paragon does not have a closed system purge and trap autosampler,
which is required to perform Method 5035, for the GC Volat i l e s laboratory. Paragon
performs Method 5030A for GC Vola t i l e s analytical methods. Paragon discloses the
preparatory method in its price list and on all proposals. P a r a g o n ' s decision not to
perform Method 5035 in the GC Vola t i l e s laboratory is based on the cost of an Archon®
Autosampler and the lack of request for Method 5035 in this area.

Item (3) D: The MDLsfor DROs were not available during the audit.
Response (3) D: The QA Department has evaluated and approved the DRO MDL
studies performed in January 2000. Paragon encloses the solid and aqueous DRO MDL
studies for your review (please see Attachment TPH GRO/DRO (3) &).

Item (4) O: The instruments used for GROs are currently in the process of
being upgraded; new detectors are being installed.
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Response (4) O: Per the a u d i t o r ' s request, Paragon will submit new retention time
(RT) window studies, MDL studies, and EPRs for Method 8021B. Paragon will submit
this documentation by March 31,2000.

Organic Preparation
Item (1) R: The clean up procedures SOPs should be referenced in the
preparation SOPs.
Response (1) R: Paragon will add language regarding a p p l i c a b l e clean up
procedures to the f o l l ow ing sections of the extraction SOPs: Section 1, Scope and
A p p l i c a t i o n and Section 2, Method Summary.

Analytical SOP SW-846 Reference
SOP 617 Method 3520B
SOP 625 Method 3540C
SOP 626 Method 3510C
SOP 647 Method 3550C

The information added to the SOPs will be taken from the training session recently given
by the QA Department Please see the attached documentation for a summary of the
training session (please see Attachment Organic Preparation (1) R\

Explosives (Method 8330)
Item (1) D: The MDLsfor several analytes do not meet the lOx spiking
criterion.
Response (I) D: Paragon is performing new MDL studies for Method 8330 in order
to achieve the 10X criteria. We will submit summaries of the MDL studies by March 31,
2000.
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Pesticides/PCBs/fferbicides (Methods 8081 A/8082/8151 A)
Item (1) D: There is no backup analyst in the area.
Response (1) D: Ms. Lori Elshof is the backup analyst for the gc semivolatiles area
and she was being trained in various gc semivolatiles analyses at the time of the audit.
Paragon submits documentation of completed training for your review. Please see
Attachment Pesticides/PCBs/Herbicides (1) D for copies of Ms. Elshof s IPRs and
S O P / M e t h o d Review forms.

Item (2) D: The columns were replaced in all instruments The retention time
window studies andMDLs were not available.
Response (2) D: Prior to the audit, the columns hi two (2) instruments, ECD3 and
ECD4 were replaced. Paragon submits new RT window studies for your review. Please
see Attachment Pesticides/PCBs/Herbicides (2) D for copies of these RT window
studies.
New MDL studies are being evaluated as of this writing. Paragon will submit new -
summaries by March 31,2000.

PAHs (Method 8310)
There are no additional findings in this area.

Semivolatiles via GC/MS (Method 8270C)
Item (I) R: The grand mean (an average of all of the RF averages) should not
be used for evaluating the linearity of the initial calibration curve.
Response (1) R: Paragon understands that the f o l l ow ing documents prescribe the
use of the grand mean for evaluating linearity: Method 8000B, Section 7.5; Method
8270C, Section 7,37.1; USAGE S h e l l , Section 9.2.2.4 and T a b l e 12. Paragon's practices
are compliant with these documents. Paragon r e s p e c t f u l l y invites further discussion of
this topic.
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Item (2) R: The lab should apply the drift criterion for the CCVto all
compounds.
Response (2) R: In general, Paragon f o l l o w s the guidance in Method 8270C,
Section 7.3.5.4. Paragon agrees to comply with the guidance stated in the S h e l l , Section
9.5.2.4 as required for USAGE pro j e c t s (i.e., evaluation of the C C C s and all projec t-
s p e c i f i ed contaminants of concern at ± 20% of expected value.)

(3) O: TICs are reported upon request.

Anions (Methods 300 series/9056)
Item (1) D: Unauthorized undated changes -were made to the SOP.
Response (1) D: On February 28,2000, the QA Department verified that all
uncontrolled documents had been removed from the laboratory. In addition, the QA
Department conducted a laboratory-wide training on this topic. Copies of the laboratory-
wide training form f o l l o w for your review (please see Attachment General (2) D).

Item (2) D: The stock standards and dilutions expire in I year.
Response (2) D: Paragon has rewritten SOP 300 to comply with the standard
expiration dates given in Method 9056, Section 5 (see, in particular, Sections 5.5.5 and
5.7). Paragon submits SOP 300, Revision 7 for your review (please szz Attachment
VolatUes Support Areas (2) D).

Item (3) D: The working calibration curve is run daily upon request.
Response (3) D: Paragon's SOP 1113 and routine practice complies with Method
9056, Section 7 calibration criteria, which does not require daily recalibration if the
opening CCV standard passes retention time and response criteria ( ± 10%). However,
Paragon does perform daily recalibration in order to comply with projec t spec i f i c
requirements. Paragon is unable to f ind the requirement to per form daily calibration and
requests your assistance in locating the written requirement.
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Item (4) D: The MDLfor nitrite (sic) does not meet the 10Xspiking criterion.
Response (4) D: Paragon acknowledges that nitrate f a i l e d the 10X spiking criterion
for the aqueous MDL study. Nitrate was spiked at 40 ug/L and the MDL calculated at
3.77 ug/L. Paragon will per form a new aqueous MDL study for Method 9056 and submita summary by March 31,2000.

Cyanide (Method 9010A)
Item (1) D: The high and low distilled standards are not performed.
Response (I) D: Paragon has revised SOP 1110 and revised our practice to include
the requirement of high and low d i s t i l l ed standards. Paragon submits SOP 1110,
Revision 2 for your review (Please see Attachment Cyanide (1) D for the revised SOP).
See Section 8.3.2.1 for this addition.

Item (2) D: The tolerance of the columns used to determine initial and final
volumes are unknown.
Response (2) D: Per the auditor's direction, Paragon has performed an experiment
to determine the accuracy of the midi-disti l lation tubes' volume markings. We selected
20 random tubes and determined the initial weight of each. We then f i l l e d each tube with
50 mL of DI water and reweighed the tube and its contents (assumption: 50.0 g = 50.0
mL). Thi s procedure was repeated two (2) times. The data presented in Attachment
Cyanide (2) D demonstrate that the greatest absolute deviation is 1.6%.

Item (3) D: The variable volume pipettes are not checked daily at point of use.
Response (3) D: Paragon believes that this f ind ing is the result of a
misunderstanding. Paragon does perform daily verification of all p ip e t t e s before use. We
submit copies of logbook pages and representative cyanide benchsheets that demonstrate
daily verification (please sec Attachment Cyanide (3) D).

Item (4) D: The 1000 uL KCN standard solution prepared in-house is not
standardized.
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Response (4) D: Paragon has ordered the required standard in order to comply with
this request We enclose a copy of a purchase order for silver nitrate (please see
Attachment Cyanide (4) D). F o l l o w i n g receipt of this standard, we will standardize the
1000 uL KCN standard solution.

Item (5) R: The photometric standard used to verify wavelength and
absorption should be performed quarterly.
Response (5) R: Paragon has ordered a Wavelength Standard from Barnstead-
Thermolyne in order to per form the quarterly verification of wavelength and absorption.
F o l l o w i n g receipt of this standard, we will establish a quarterly schedule. Please see
Attachment Cyanide (5) R for a copy of the purchase order for the Wavelength Standard.

TRPH/Oil & Grease (Methods 418.1/413.2)
Item (1) D: The temperature of the samples is not specified -when determining
sample aliquot.
Response (1) D: Paragon understands this f ind ing to relate to the
temperature/density relationship that may be important when weighing out aqueous
samples. The enclosed table from the CRC "Handbook of Chemistry and Physics"
demonstrates that density changes with temperature. The d i f f e r e n c e in the density of
water at P a r a g o n ' s typical ambient temperatures (18-25 °C) is 0.00155 g/mL, which is
negligible in comparison to the 1.0% tolerance appl i ed in the volumetric calibration
procedures. Note that the total deviation from a maximum density of 1.00000 g/mL (at
3.98 °C) is 0.00293 g / m L , which is still a negligible amount. (Please see Attachment
Cyanide (1) D).
Further, Paragon reports a maximum of three (3) s ignif icant f igure s; therefore, volumetric
inaccuracies in the ranges described above are undetected.
Given the fac t s presented above, Paragon believes that recording temperatures and
performing density adjustments of aqueous samples is unnecessary. We re sp e c t fu l ly
invite further discussion of this topic.

Item (2) D: IR spectrophotometric accuracy and repeatability is not checked
and documented using NIST-traceable standards.

page 15 of 18
Lln 'Employee Owned Smalt ^



P A R A G O N A N A L Y T I C S ,
C O N F I D E N T I A L
DO NOT COPY

225 Commerc e Drive •» F o r t C o l l i n s , CO 80524 * (800) 443-1511 * (970) 490-1511 •* FAX ( 9 7 0 ) 490-1522

Response (2) D: Paragon uses a Buck Sci en t i f i c Model HC-404 to perform Methods
418.1 and 413.2. Thi s instrument is a single wavelength spectrophotometer that is
designed for quantitative measurement of hydrocarbons dissolved in a non-absorbing
solvent such as fireon. The analytical wavelength is isolated using a narrow band infrared
f i l t e r (2924 cm"1). No other analytical wavelength is available. Please see Attachment
TRPH/Oil & Grease (2) D for information from the manufacturer.
We are not aware of a procedure that can be used to verify the accuracy of the
wavelength. As the instrument does not have a scanning capability and the use of an
optical f i l t e r ensures selection of the proper wavelength, Paragon does not believe the
suggested check is necessary. We r e s p e c t f u l l y invite further discussion of this topic.

Item (3) D: The low standard is higher than the reporting limit and the
reporting limit is not verified,
Response (3) D: Paragon believes that this f ind ing is the result of a
misunderstanding. The lowest calibration standard is lower than the reporting limit. The
source of the confusion is not considering the concentration factor (10X) that occurs
during the extraction process. The initial water sample volume is lOx times the final
freon extract volume and the correction factor must be considered hi comparing standard
levels to the reporting limit The analytical curve consists of standards at the f o l l o w i n g
instrument levels: 0 ,5 ,10 ,50,100, and 500 mg/L hi freon (which equate to 0.5,1, 5,10,
and 50 mg/L reported value). Paragon's level 2 standard is 10 mg/L, which equates to the
reporting limit of 1 mg/L. Paragon's level 1 standard is 5 mg/L, which is lower than our
established reporting limit of 1 mg/L and equates to a reporting limit of 0.5 mg/L.
Representative logbook pages and preparatory sheets f o l l o w for your review (please see
Attachment TRPH/OU & Grease (3) D).

TOC (Method 9060)
Item (1) D: The SOP is hi draf t form.
Response (1) D: The TOC SOP has been hi existence since 1994 and was being
revised as the time of the audit. Paragon encloses SOP 803, Revision 4 for your review
(please see Attachment TOC (1) ff).
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Data Revortins and Review
Item (1) R: The first tier review used for the inorganics area should include
LCS/MS/MSD and blanks. The first tier (analyst) review should be conducted in wet
chemistry area and documented with the use of a checklist.
Response (1) R: Paragon will m o d i f y its wet chemistry and metals checklists per the
a u d i t o r ' s request. We will submit revised checklists by March 31,2000.

Quality Assurance
Item (1) D: The Project Coordination SOP was not available during the audit.
Response (1) D: Paragon has completed SOP 212, which describes pro j e c t
management functions. The SOP is enclosed for your review (please see Attachment
Quality Assurance (1) D).

Item (2) D: The training f i l e s are not adequately maintained for each employee.
The analyses of replicates L C S s are not consistently documented. The blind PE sample
results are not contained hi f i l e s .
Response (2) D: Paragon acknowledges that the training f i l e s are incomplete. The
QA Department will manage the completion of IPRs and annotation of PE performance
for each employee by March 31,2000. Paragon will submit representative f i l e s upon
request.

Item (3) R: The training content for new employees should include the fo l lowing: Lab
Notebook Control; Data Reduction and Review; S a m p l e Custody, Storage and Disposal;
Nonconformance and Corrective Actions; Records Storage and Tracking; Control Charts;
Signi f i cant Figures; and Laboratory Security.
Response (3) R: As stated above, Paragon acknowledges that the training f i l e s are
incomplete. The QA Department will manage the inclusion of the items for each
employee by March 31,2000. Paragon will submit representative f i l e s upon request
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Item (4) R: The QA Department should document that analysts have read theQA Manual and its annual updates.
Response (4) R: The QA Department will ensure that all analysts have read the QA
Manual and document this training by March 31,2000. Paragon will submitrepresentative f i l e s upon request.

Item (5) R: The signatures list for analysts should be per iod i ca l ly updated.
Response (5) R: The QA Department will update the signature list periodically.
Paragon encloses a recent update for your review (please set Attachment QA (5) R).

Paragon extends our thanks for your time and consideration of the proposed corrective
actions. As stated above, it is Paragon's intent to s u p p l y documentation of all corrective
actions by March 3 1 , 2000. Please contact me at 970 490 1511 if you have any questionsor need additional information.
Respe c t fu l ly Submitted,

Debra Henderer
Quality Assurance Manager
Paragon Analytics, Inc.
Enclosures
cc: Ms. Rhonda Carter, New Technologie s Environmental Consulting, Inc.

j: \audit\vsace\febOOcar. doc
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March 15 ,1999

Mr. Thomas S. Davis
Quality By Design
97 Puhili Street
H i l o , f f l 96720
RE: On-Site Audit of Paragon Analytics, Inc. on October 26-27,1998

On Behalf of The Naval Facilities Engineering Service Center (NFESC)
Closure Report

Dear Mr. Davis:
Thank you for your audit report of November 19,1998. Paragon Analytic s , Inc. (Paragon)
appreciates this opportunity to respond to your on-site audit f indings and we hope that our
responses meet your requirements. P a r a g o n ' s corrective actions and documentation f o l l o w for
your review.

4.2 Critical Findings
Item 4.2.1 In the GC/MS volatiles laboratory, several findings -were noted:

Item 4.2.1.1 The analysts in this laboratory could not tell the assessor the last
date that the mass spectra library for EPA Method 8260 had been
updated. Each method's spectral library should be updated on a
regular basis.

Reply 4.2.1.1 Paragon's mass spectra TIC library is provided by Hewlet t
Packard. The library is part of the Enviroquant sof tware package
that operates the mass spectrometers. According to Hewle t t
Packard representatives, the TIC library that Paragon is using is
the most current one available (MBS 98k).
Paragon concurs that the "daily" or "method" library must be
updated regularly against standards. Please see Attachment A for
the related po l i cy memo and verification of updates. As of this
writing, P a r a g o n ' s QA Manager has verified that all six (6)
instruments' libraries have been updated hi 1999.
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Item 4.2.1.2 Laboratory practices are inconsistent with EPA Method 8260.
EPA Method 8260 describes the initial calibration using an
average response factor (RF), and calculating the Relative
Standard Deviation (RSD) as a quality control check for the
acceptability of the average RF. This method further states that a
linear regression may be used for the initial calibration as either
the routine calibration procedure or as a fallback if the RSD is
out of criteria, providing that the correlation coefficient is
acceptable. The laboratory is using the average RFfor the initial
calibration for all compounds. If the RSD is unacceptable but the
correlation coefficient is acceptable, the analyst accepts the
average RF and does not change the calculation process to a
linear regression.

Reply 4.2.1.2 Paragon believes that our practices are compliant with Methods
8000B and 8260B. Paragon always uses the average RF of all
compounds to calculate results because Paragon' s GC/MS
so f tware is not capable of linear regression calculation.
There fore , Paragon's f ive-point curve is constructed to ensure that
the mean %RSD is less than 15%, in order to ensure compliance
with Methods 8260B ( S e c t i o n 7.3.8) and 8000B ( S e c t i o n 7.5).
Inspection of several volatile and semivolatile curves reveals that
the "typical" average RF is 8-10%. Thi s value is printed at the
bottom of Form VI, which is included in Level in/TV packages.
Please see Attachment B for %RSD calculations f rom various
instruments that demonstrate Paragon's compliance.
Paragon notes that evaluation of correlation c o e f f i c i e n t s is
allowed by A F C E E Handbook 3.0 and is performed for A F C E E
S D G s only. Analys t s receive work l i s t s and program
s p e c i f i ca t i on s for all programs; therefore, analysts are aware of
qa/qc requirements such as A F C E E , U S A G E , NFESC. Please see
Attachment B for typical work l i s t s and review checklist s that
note qa/qc requirements (e.g., CLP, 524.2, A F C E E , 8260B).

Item 4.2.1.3 Matrix spikes were not analyzed for EPA Method 8260 on
October J, 7, and 91998. The laboratory analyzed matrix spikes
every 20 samples, and not with every analytical batch, even if the
batch contains less than 20 samples.

Reply 4.2.1.3 Paragon understands SW-846 to d e f ine a "batch" as a group of 20
or fewer f i e l d samples ( p l u s their associated qc sampl e s) that are
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processed continuously. For Method 8260B, Paragon recognizes
an additional restriction imposed by the 12 hour tune. Each batch
requires its own pair of MS/MSD samples. Paragon performs an
MS/MSD for each batch if adequate sample volume is provided
by the client. If additional sample volume is not available, then
Paragon reports a blank spike and blank spike dupl i cate (full spike
l i s t ) hi order to provide additional information to the client. The
concept of a "batch" was discussed with the GC/MS vola t i l e s
analysts during a training session conducted on November 20,
1998. Please see Attachment C for documentation of this
training.
Paragon notes that during program spec i f i cat ion, P a r a g o n ' s
Project Manager discusses SW-846 MS/MSD requirements (per
batch) with each client and requests that the client provide
adequate sample volume and indicate the MS/MSD sample on the
chain of custody.

Item 4.2.1.4 The internal standard area counts were not documented as being
checked in each sample to determine if they were within a factor
of two (50% - 200%) of the area counts of the continuing
calibration check.

Reply 4.2.1.4 P a r a g o n ' s analysts check the internal standard (IS) area count for
each f i e l d and qc sample against the calibration standard as
required by SW-846 and the CLP S O W . Documentation of these
IS checks appears hi four (4) places: (1) on each quantitation
report as a check "V" mark beside each IS compound; (2) on Form
Vin, which is included with Level HI/TV packages; (3) on the
runlog, by exc ep t i on/ fa i lure only; and (4) on the review checklists.
Please see Attachment D for documentation of these practices.

Reply 4.2.1 Please note that the Quality Assurance (QA) Manager held training sessions with
the Organics Manager, analysts, data reviewers, and data reporters on Methods
8260B and 8000B on 1 1 / 0 6 , 1 1 / 1 9 , and 11/20. The four items noted above were
discussed in detail. Please see Attachment C for documentation of these three (3)
training sessions.
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Item 4.2.2 Both the inorganics and the organics laboratories performed balance checks
using a common set of weights that were not certified. The organics extraction
laboratory had a second set of uncertified weights that were occasionally used to
check balances.

Reply 4.2.2 Paragon acknowledges that our Class S weights require re-certification.
P a r a g o n ' s QA Plan and lower-tier S O P s state that Class S weights shall be
verified by a qual i f i ed , independent vendor every 12 months. QA f i l e s indicate
that the last veri f icat ion/calibration occurred 05/02/97. The QA Department sent
P a r a g o n ' s set of 21 Class S weights to Denver Instrument Company for re-
cert i f icat ion and a copy of the cer t i f i cate is included for your review. Please see
Attachment E for this document.

4.3 Major Findings
Item 4.3.1 In the Organic Analysis Preparation Laboratory, two findings were noted:

Item 4.3.1.1 The analyst stated that Ottawa Sand (or some other solid matrix)
was used for the preparation of a matrix blank for soil/solids
extraction only if the client requests it. The routine method blank

for soil consisted of sodium sulfate only. Method blanks should
be on a non-contaminated material of a similar matrix to the
samples.

Item 4.3.1.1 Paragon understands that, per S W-846 protoco l , the method blank
and blank spike(s) shall emulate the matrix. P a r a g o n ' s QA
Manager discussed this requirement with all organic extractions
analysts, instrument analysts, Chromatography Supervisor, and
Organics Manager on November 30. The practice of using
sodium su l f a t e as a solid matrix substitute is recognized to be
non-compliant and has been discontinued. Paragon now adds
Ottawa Sand to all method blanks and blank sp ike(s) (e.g.,
Method 8260, 8151, 8270, 8082, 8081, 8141, 8015M). Please see
Attachment F for a copy of the memorandum that addresses this
topic.

Item 4.3.1.2 The analyst stated that when performing the Diazomethane
derivatization step in EPA method 8151 the Chorophenoxy
Herbicides, the excess Diazomethane is not destroyed using
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Silicic acid. Instead the laboratory relies on the Nitrogen
blowdown to remove the excess Diazomethane.

Reply 4.3.1.2 Paragon generates diazomethane by the diazald kit method. We
believes our practice to be compliant with Method 8151 A, Section
7.5. 1 .2.2 which allows solvent evaporation. Method 8 1 5 1 A
states: "Reduce the sample volume to approximately 2 mL to
remove excess diazomethane by allowing the solvent to evaporate
spontaneously at room temperature. Alternatively, 10 mg of
s i l ic ic acid can be added to destroy the excess diazomethane." No
corrective action is proposed for this item as Paragon's practices
are compliant with Method 8 151 A.

Item 4.3.2 Several deficiencies were noted in the performance of the TCLP extraction:
Item 4.3.2.1 The preliminary tests of the TCLP extract are not being

performed or the documentation does not completely document
the percent solids determination (EPA 1311, Sections 7.1.1 and
7.1.2) and the particle size reduction/surface area determination
(Section 7.1.3).

Reply 4.3.2.1 Paragon has addressed these requirements. Please see
Attachment G for copies of the revised T C L P forms and S O P s .

Item 4.3.2.2 The rotation was monitored for the TCLP extraction but the
temperature was not. Extraction temperature must be controlled
to 23 ±2 °C and logging must include these extraction conditions.

Reply 4.3.2.2 Paragon has begun monitoring the temperature of the TCLP room
on a daily basis. Please see Attachment H for a copy of recent log
book pages that substantiate our monitoring of the temperature.

Item 4.3.2.3 Multiphasic samples were improperly processed. When the
analyst was asked about the handling of samples with two or
more phases, such as oil and water or soil, oil, and water,
logbook entries for Samples No. 98-09-074-02, -06, and -10 and -
14 were reviewed. It appeared as if the total volume of the
sample was adjusted for the percent solids determined in the
preliminary tests. Typically, approximately 100 grams of sample
is extracted. However, 187.6 grams of one sample was extracted
due to the level of percent solids, and presumably 20 times the
total weight of extraction fluid was used. EPA Method 1311,
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sections 7.2 and 7.2.14 describe filtering, extraction of the solids
on the filter paper, and then recombining the filtrate and extract
after tumbling. Alternatively, the filtrate and the extract could
have been analyzed separately and the results combined
mathematically.

Reply 4.3.2.3 Paragon has revised TCLP forms and S O P s to address the
multiphasic requirements. Please set Attachment G for a copy of
these TCLP forms and SOPs.

Item 4.3.3 Several findings -were noted for the analysis of Total Petroleum Hydrocarbons:
Item 4.3.3.1 The Standard Operating Procedure for TPH-Gas and BTEX

stated that screening is done before analysis in order to find an
appropriate dilution. When asked, the analysts stated that no
instrumental screening was being performed, but that he routinely
screened samples using the 'sniff test" to establish dilutions. If
true, the SOP should be revised to reflect actual practices and the
analyst counseled about safety.

Reply 4.3.3.1 The T P H - G a s and BTEX SOP incorrectly stated that an initial
screen is performed to determine appropr ia t e di lut ion. All GC
F u e l s S O P s have been revised to r e f l e c t actual practice. Please
see Attachment I for copies of the GC F u e l s S O P s ( S O P 406,
TEPH/DRO; SOP 424, B T E X ; SOP 425, TVPH/GRO).
On December 07, The QA Manager counseled the f u e l s / B T E X
analyst against per forming the " sn i f f test" on any sample and
instructed the analyst to open all samples and standards in the
portable fume hood located in the f u e l s laboratory.

Item 4.3.3.2 When analyzing methanol extracts by Purge and Trap, up to 1 mL
ofmethanol might be added to a 5-mL sparger tubes. Typically,
no more than 100 uL of the methanol is added to the sparger tube
unless the calibration standards include similar amounts of
methanol.

Reply 4.3.3.2 Paragon believes that there may have been a misunderstanding
with regard to this item. Review of runlogs indicates that no more
than 100 uL ofmethanol has been added to a sparger tube while
per forming a methanolic dilution of a sample. The Q A Manager
discussed this item with the Organics Manager, Chromatography
Supervi sor, and F u e l s Analyst on December 10 and they were
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aware that adding methanol in excess of 100 uL may strip an
analytical column. These three (3) employees veri f ied that they
had not added more than 100 uL of methanol to a sparger tube
while per forming a methanolic dilution of a sample.

Item 4.3.3.3 TPH-G and TPH-D standards were stored in the freezer
compartment of the refrigerator that contained samples to be
analyzed for TPH-G andBTEX.

Reply 4.3.3.3 Paragon is aware that standards and samples must be stored
separately to prevent cross contamination. On December 07, the
QA Manager verified that this practice is in p lace throughout the
laboratory. In particular, the TPH-G and TPH-D standards are
stored in Unit #9 (freezer) and the environmental samples
intended for f u e l s analysis are stored in Unit #10 (refrigerator).

Item 4.3.4 Laboratory practices were inconsistent with EPA Method 8310. The analyst
stated that the lower value from the two detectors was the reported value for the
analysis of Polynuclear Aromatic Hydrocarbons (PAHs) by HPLC. As illustrated
in EPA Method 8310, Table 1, Naphthalene, Acenaphthylene, Acenaphthene, and
Fluorene should be reported from the UV detector and all other PAHs from the
Fluorescence detector.

Reply 4.3.4 On December 08, The QA Manager inspected various calibration f i l e s and
discussed Method 8310 requirements with the two (2) HPLC analysts. From these
reviews and conversations, it was determined that the four PAH compounds noted
above are always quantitated from the UV detector (wavelengths examined at 254
run and 280 nm). Acenaphthylene does not f luore s c e and quantitative calibrations
are not developed for the other three (3) compounds. Regarding the analysts'
comment that the "lower value" was reported, the QA Manager has instructed
them to f o l l o w the guidance given by S W - 8 4 6 , Sect ion 7.10.4, "Comparison
Between Results f rom Dif f e r en t Columns or Detectors." Please see Attachment J
for documentation of the conversation.

Item 4.3.5 In observing the metals digestion process, the assessor noted that matrix spikes
were added to soil after the addition of water to the sample.

Reply 4.3.5 Paragon understands that the intent of SW-846 is to add spiking compound to the
matrix, not the reagent/solvent. On December 10, The QA Manager instructed the
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metals analyst, supervisor, and Technical Manager that that spiking solution shall
be added to the soil sample before the addition of water to the sample. Thi s
operational practice has been changed as of December 10. Please see Attachment
/for documentation of this conversation.

Item 4.3.6 Two findings -were noted in the analysis of flash point:
Item 4.3.6.1 When analyzing soils for flash point, the assessor was told that

cup of the flash point apparatus was packed with soil up to the
line and the soil was not stirred. The Pensky-Mar tin flash point
apparatus is approved for liquids with surface films and/or high-
suspended solids, but there is no approved method for soils and
solid materials.

Comment Some laboratories have developed modifications to the method
using slurries that can be stirred, but these modifications should
not be called a flash point by EPA Method 1010.

Reply 4.3.6.1 Paragon concurs that SW-846 Method 1010 is written for a liquid
matrix (Sect ion 1.0, Method 1010). Paragon presents a modi f i ed
approach in quoting f l a s h point determination for s o l i d s that is
based on an internal SOP. Please see Attachment K for a current
list of capabi l i t i e s that describes m o d i f i e d methods with a s u f f i x
(e.g., Method 101OM).

Item 4.3.6.2 Samples were reported outside the acceptance criteria for the p-
xylene. Thep-xylene reference standard flash point determination
is 27 ±0.8 <C (81 ±1.5 °F). On August 19, 1998, samples were
reported when the reference check was 23 °C, and on July 20,
1998 when the reference check was 21 and 20.5 °C.

Reply 4.3.6.2 From experience and reading (1) SW-846, Method 1010 and (2)
D 93-80, T e s t Methods For F l a s h Point by Pensky-Martens
Closed Tester , ASTM publication, Paragon understands that
f l a shpo in t of the p-xylene standard depends on various factors
(e.g., temperature, a l t i tude/pre s sure). These factors explain the
lower f l a s h point for p-xylene reported by Paragon. In reviewing
Paragon's logbook, it is seen that p-xylene routinely f l a s h e s at 20 -
24 °C as a result of lower pressure in For t C o l l i n s and that dai ly
corrections for barometric pressure are a p p l i e d to the readings (cf.
water boils at 100 °C at sea level and at 94-95 °C at higher
elevations such as Fort Coll ins, CO). Paragon believes that our
practice of f l a s h point determination is compliant with the two (2)
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references cited above. Please see Attachment L for logbook
pages that substantiate the temperature readings for p-xylene.
Paragon notes that there is no calibration to be per formed. Rather,
the temperature is s imply read f rom a thermometer.

Item 4.3.7 Violations of Good Laboratory Practices were not widespread, but occasional
violations were noted. In responding to this finding, the laboratory should not
respond to each example listed here as 4.3.7.1 through 4.3.7.5 but instead should
describe its measurable approach to improved Good Laboratory Practices.
Item 4.3.7.1 Indelible ink was not always in logbooks.
Item 4.3.7.2 Some obliteration was observed.
Item 4.3.7.3 One analyst described recording data on scrap paper and later

transcribing it into the analytical log, then discarding the original
paper. In another case, an injection log was noted that it was a
copy and the original was missing.

Item 4.3.7.4 Two vendor certifications for standards could not be located, and
five expired standards were noted in the organics labs. When two
analysts were asked if there was any expired standards stashed in
the laboratory, they were clearly uncomfortable and hesitant in
their answers, and then were relieved when the assessor said that
he wouldn 't ask where the standards were.

Item 4.3.7.5 Corrections did not always include initials and dates.
Reply 4.3.7 Paragon concurs that these Good Laboratory Practices must be reviewed with all
employees. The QA Manager addressed these issues at the a l l - s t a f f meeting on Tuesday,
December 15, All employees were requked to sign the pol i cy memo that outlined requirements
for using indel ible ink, proper correction technique, preservation of original documentation, and
hand l ing/d i s po s ing of expired standards. These memos have been placed hi each e m p l o y e e ' s
training f i l e . Please see Attachment M for a copy o the memo.

Item 4.3.8 Three findings were noted regarding temperature documentation:
Item 4.3.8.1 The Infrared (IR) thermometer utilized in Sample Control was

"compared" to a calibrated thermometer in a cold storage unit
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but no temperature adjustment is made when there is a
temperature difference between the two thermometers. It is also
questionable if the temperature comparison is accurate since the
IR thermometer temperature is taken from a "blank" spot in the
cold storage unit and the other temperature is take from a
thermometer immersed in liquid.

Reply 4.3.8.1 Paragon is not able to calibrate the por tab l e IR temperature "gun,"
as it must be calibrated and cert i f ied by an independent, quali f i ed
vendor (c.f . balance calibration). The annual calibration and
NIST cert i f i ca t ion was performed by Raytek on 1 1 / 2 3 / 9 8
(cert i f i cate #55697). Please note that Paragon's twice daily
comparison is made to two (2) NIST cer t i f i ed thermometers
immersed in liquid. Comparison to a "blank" spot in the
refrigerator is not performed by Paragon. Please see Attachment
NfoT copies of the Raytek NIST cer t i f i ca t e and pages from the
logbook.

Item 4.3.8.2 Temperature excursions "were noted with cold storage units and
corrective actions often noted; however, no closure was noted.

Reply 4.3.8.2 Paragon concurs that closure must be noted in the logbook.. The
QA Manager has recently revised logbook forms to include
instructions for n o t i f y i n g the QA Manager if temperature
excursions occur so that Paragon may ensure comple t e
documentation of temperature excursions. Please set Attachment
O for copies of these forms.

Item 4.3.8.3 In the organics sections, thermometers were labeled with
correction factors, but the dates of calibration were not listed.

Reply 4.3.8.3 Paragon acknowledges that thermometers throughout the
laboratory require re-certification and labeling. The QA
Department sent Paragon's reference thermometers to Ertco, in
West Patterson, NJ for cert i f i cat ion. As soon as the reference
thermometers are returned, all laboratory thermometers will be
standardized against the cer t i f i ed ones and dated tags a f f i x e d to
each one. Please see Attachment P for documentation of
cert i f icat ion by Ertco.

Page 10 of21
5tn ^Employee Owned Small ^Business



P A R A G O N A N A L Y T I C S ,
C O N F I D E N T I A L

DO NOT COPY
225 Commerce Drive * F o r t C o l l i n s , CO 80524 ^ (800) 443-1511 -* (970) 490-1511 4- FAX (970) 490-1522

Item 4.3.9 Regarding software quality assurance, there were four findings:
Item 4.3.9.1 The laboratory maintained a Disaster Recovery Plan for the

Information Services Department. This plan addressed most of
the quality assurance requirements for software issues that are
outlined in the Navy Installation Restoration Laboratory Quality
Assurance Guide; however, the manual did not address the
policies and practices for the development, procurement,
modification, maintenance, and use of computer software.

Item 4.3.9.2 The Disaster Recovery Plan does not address software validation
and verification prior to use.

Item 4.3.9.3 No documentation was provided to demonstrate that the elements
of the Plan (e.g., archiving were in place.

Reply 4.3.9.1 - 4.3.9.3 Paragon concurs that the information requested is
not presented in the Disaster Recovery Plan given to QBD for
review. To answer the question of so f tware validation, Paragon
notes that we do not par t i c ipa t e in beta testing of so f tware (e.g.,
HP Enviroquant, WARD, A l p h a Vis ion). Paragon requires that
all vendor sof tware has been tested and approved by the
manufacturer prior to purchase; there fore , we believe the risk of
error is minimal. All vendor laboratory so f tware is . ' " l o c k e d " and
Paragon does not have source codes to edit equations/algorithms.
Please note that Paragon per f orms manual recalculation
verifications for each work order to ensure that the
instrument/software calculations are correct an can be created.
Examples or recalculations from each department are presented hi
Attachment Q. hi addit ion, Paragon presents two (2) S O P s and a
recent po l i cy memo (form attached) that address the issue of
sof tware validation. We believe that these documents address the
requirements of Sect ion 3.1.2.17 of the February 1996 manual.

Item 4.3.9.4 Validation of software had either not been performed in the
BTEX/Fuels Laboratory, or the equations and macros of the
spreadsheet had not been secured against accidental or deliberate
changes. On a summary page for the BTEX initial calibration by
EPA Method 8021 for September 22, 1998, which used a
spreadsheet macro, the Percent Relative Standard Deviations
(%RSD)for Toluene was 28%, which was out of the acceptance
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criteria. However, the actual %RSD used by the chromatography
software was within criteria.

Reply 4.3.9.4 On December 09, the Chromatography Supervisor, Organics
Manager, and F u e l s Analyst reviewed the equations and macros
used by the F u e l s analyst for the September 22 analyses. They
discerned that the problem noted above occurred because the
F u e l s analyst analyzed a 7-point curve but dele ted the two highest
level standards. The analyst did not import the data properly from
the instrument to the spreadsheet, which caused the %RSD error.
Paragon perceives this situation to be a training issue — not a
software validation issue — and we believe that it has been
addressed e f f e c t i v e l y .
In response to general sof tware validation issues suggested by this
item, please see the documentation provided in Attachment Q.

Item 4.3.10 The laboratory's Quality Assurance (QA) program has a foundation established,
in that staff are cognizant of Quality Control requirements, the paper trail,
expiration dates, maintenance, and similar activities. However, the QA program
is incomplete:
Item 4.3.10.1 There was no written training program in use in the laboratory.

Training files were not kept up-to-date. The laboratory's Quality
Assurance Plan describes the responsibilities and types of
documentation required, but these practices have not been
adhered to. Department supervisors stated that their
responsibilities and documentation requirements differed from
that described in Section 14.2 of the Quality Assurance Plan.
Standard operation procedures (SOPs) were available in the
laboratory and staff could locate them; however, in some cases
the staff did not know which book contained the specific SOP for
the test that they were performing and, when the SOP was
located, they were not familiar with the contents of the SOP.

Reply 4.3.10.1 Paragon acknowledges that the documentation of a training
program and employee training f i l e s have not been maintained as
a result of i n s u f f i c i e n t resources. The new QA Manager has
begun training sessions (on a per method basis). To date, Method
8260B has been discussed at three separate sessions ( 1 1 / 0 6 , 1 1 / 1 9 ,
1 1 / 2 0 ) and Method 8015M (DRO and GRO) training sessions
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have been completed ( 1 2 / 1 5 and 1 2 / 2 1 ) . The next methods
training sessions scheduled are: 8270C, 8081, 8082, 8151,
601 OB, and 9056. Please see Attachment R for documentation of
Method 8015M training.
The f o l l o w i n g documents will be added to each e m p l o y e e ' s
training f i l e : signed Code of Ethics Statement, personnel
questionnaire, transcript or diploma, health and sa f e ty training,
QA training, radiation sa f e ty training, S O P / M e t h o d training,
IPR/DOC training, and o f f - s i t e training Examples of these
documents f o l l o w for your review (Attachment R).
Distribution of SOPs has been revised by the QA Manager to
enable every employee to f ind and review an SOP as needed. In
addition to maintaining the three (3) master sets of controlled
SOPs, the f o l l o w i n g changes have been made: (1) each group has
been given a binder of S O P s needed for their use (e.g., GC/MS
V o l a t i l e s analysts have been provided copies of all 500 series
(GC/MS) SOPs and relevant 300 series (general chemistry)
S O P s ) ; (2) a T a b l e of Contents that describes every SOP in the
binder has been placed hi the front of each binder; (3) the QA
Manager sends e-mail to all employees, announcing the
updat e /d i s t r i bu t i on of every S O P ; and (4) the T a b l e of Contents of
all current SOPs has been distributed to each department.

Item 4.3.10.2 Internal audits have not been performed at the frequency
described in the QA plan.

Reply 4.3.10.2 Paragon acknowledges that internal audits have not been
performed routinely as a result of in su f f i c i en t resources.
However, Paragon notes that we receive several annual audits
from state and federal agencies. Since October 1997, Paragon has
been audited by the f o l l o w i n g 10 groups: US DOE Albuquerque /
LANL S M O ; US DOE Las Vegas / IT Corporation; S t a t e of
Cal i fornia / Radiochemistry, S t a t e of C a l i f o r n i a / conventional
chemistry; State of Utah; Sta t e of Arizona; USAGE / MRD;
A F C E E / RUST E&I; US DOE Albuquerque / E S H - 1 7 ; and
NFESC / QBD. These agencies represent a diverse group of
auditors and Paragon relies on their expertise to ensure continued
production of compliant data.
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Paragon has recently hired an experienced QA analyst, Ms. Debra
Scheib, to assist in per forming QA functions. Her primary
functions include: revising S O P s , per forming internal audits, and
reviewing 5% of P a r a g o n ' s data. F o l l o w i n g the update of all
S O P s , Ms. Scheib will begin per forming internal audits. Ms.
Scheib's resume f o l l o w s for your review (please see Attachment
S). In addition, Sect ion 11.1 of the LQAP has been rewritten to
r e f l e c t actual practice (LQAP enclosed under separate cover).

Item 4.3.10.3 Routine quality assurance reports to management have not been
performed.

Reply 4.3.10.3 The QA Manager has compiled a quality assurance report that
includes the f o l l o w i n g items: state and federal c er t i f i ca t ions;
performance evaluations results and responses (WS, WP,
MAPEP, EML, E M S L for 1996 -1998); external audits (10); List
of S O P s ; l i s t of MDL studies; organizational chart; resumes; li s t
of major instrumentation; and a list of capab i l i t i e s . These
documents will be provided upon request.
The quality assurance report will be updat ed every six (6) months.
Please see Section 12 of the revised LQAP for additional
information.

Item 4.3.10.4 Controlled documents were identified but there -was no tracking
system that identifies which person has received a particular
document and any revisions or updates. In particular, there was
no documentation that staff has received or read the Quality
Assurance Manual or the SOPs.

Reply 4.3.10.4 Paragon acknowledges that the distribution of controlled
documents has not been maintained. The previous QA Manager
had developed and maintained a distribution list for the LQAP and
this l i s t will be revised upon distribution of the new LQAP. The
current QA Manager has developed a distribution list that
documents issuance of SOPs. Please see Attachment T for copies
of these documents.

Item 4.3.10.5 Control charts were used only to generate upper and lower
control limits and are not routinely in use in the laboratory. At
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least two sections were using surrogate limits that were dated
before October 1997. The laboratory's Quality Assurance Plan
includes a good description of runs, trends, and periodicity, which
is not in practice in the laboratory.

Reply 4.3.10.5 Intralaboratory historical limits have been updated (February and
March, 1999) and distributed to each analytical group and all
Projec t Managers. Attachment U provides an example of updated
qc limits (others are available upon request).
Please note that P a r a g o n ' s f ederal and commercial clients
frequent ly prescribe qc limits to be used for individual pro j e c t s , so
the l a b o r a t o r y ' s limits are not frequent ly used. P a r a g o n ' s LIMS
includes client and pro j e c t s p e c i f i c qc limits for surrogates and
spiking compounds; therefore, data are evaluated and reported
against the correct qc limits as prescribed by our clients.

Item 4.3.10.6 The laboratory did not have an effective corrective action system
that was well defined and operational which 1) differentiates
between major and minor QA exceedences and problems, and
their appropriate corrective actions, 2) allows monitoring of the
status of actions and documents their completion, and 3) tracks
and identifies trends and recurrent issues. The laboratory did
have a system using Non-conformance Reports (NCR) and a
policy in the Quality Assurance Plan, but the practice and
documentation was not consistent throughout the laboratory. As
examples, 1) written requests for re-extractions were given to the
Organics Preparation laboratory, but were not tracked for
systematic trends, and there was no formal procedure for
communication these exceedences to the client (when
appropriate). 2) Surrogate failures were not tracked for trends
that might indicate that staff need retraining or that the spiking
standard is going bad.

Reply 4.3.10.6 Paragon concurs that the practice of comple t ing an NCR report
and understanding of the document is inconsistent throughout the
laboratory. The SOP that addresses the mechanics of complet ing
NCRs, # 928, has been revised and distributed to all employees.
The QA Manager reviewed the document with employees at an
a l l - s t a f f meeting on Tuesday, January 19, to ensure that all
operations personnel understand how and when to comple t e an
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NCR.. Attachment Vincludes a copy of the revised S O P , NCR
form, and the memo from the January 19 meeting.

Item 4.3.10.7 Method detection limit (MDL) studies were in progress but some,
such as TPH-Diesel (a.k.a. Diesel Range Organics) and EPA
Method 8270 for soils, were out of date. A schedule for updating
the MDL studies should be established and adhered to.

Reply 4.3.10.7 The QA Manager has developed a schedule for the complet ion of
MDL studies. For tracking purposes, MDL studies have been
logged in as work orders and appear on every group's work list.
Copie s of the QA M a n a g e r ' s MDL Schedule and c ompl e t ed ,
current MDL summaries f o l l o w for your review (plea s e see
Attachment W).

4.3.11 Quality Assurance Management Plan Review
Comment: Although this report describes findings regarding the QA Plan, it is acknowledged

that SOPs and/or other policy documents might be available and current -which
provide the necessary information and which -were not reviewed by the Assessors.
Using a QA Plan as a general policy document and an SOP for the specific "how
to " procedures is acceptable. Where appropriate to respond to critical, major,
and minor deficiencies, the QA Plan may be revised to either 1) include the
information that is currently is a SOP; 2) state that the topic is addressed in a
certain section of each individual SOP (e.g., "QC acceptance criteria for each
method is described in Section XX. YY of the analytical SOP for that method"); or
3) include a reference in the QA Plan that additional information in a particular
document or SOP.

Information regarding the Navy requirements for Quality Assurance Plans are found in the Navy
Installation Restoration Laboratory Quality Assurance Guide, Section 3.1.

Item 4.3.11.1 The QA Plan was last revised and approved on April 28, 199 7.
The QA Plan is in need of updating. The following are examples
of items that are out-of-date:
The quality control requirements for several methods have been
updated and any revisions should include updates to Sections 6
and 7 of the laboratory's QA Plan. For example, EPA Method

Page 16 of 21
3n 'Employee Owned 6mall business



P A R A G O N A N A L Y T I C S ,
225 C o m m e r c e Drive * F o r t C o l l i n s , CO 80524 •*> ( 8 0 0 ) 443-1511 * ( 9 7 0 ) 490-1511 » FAX ( 9 7 0 ) 490-1522

601 OB has loosened the acceptance criteria for the ICVfrom 5%
to 10%.
Policy regarding real time assessment of control charts is not
consistent with current lab practices (as noted in finding 4.3.1.5).

Reply 4.3.11.1 Quality control requirements have been reviewed and updated as
appropriate . Please see the revised L Q A P , which is enclosed
under separate cover.
As stated in Reply 4.3.10.5, control l imits have been updated and
distributed. Example control charts are submitted as Attachment
U. Accuracy and precision values shown in the LQAP are
representative only. See Sect ion 3.14 of the LQAP for a
description of limits presented in the LQAP.

Item 4.3.11.2 The definition of a batch in Section 9.1 of the OA Plan is
unacceptable because it allows some samples to be considered as
a batch even when they may not be processed as a unit. For
example, this definition allows samples that are extracted on two
different days to be considered as a batch for quality control
purposes (spiking and blanks) even if the first day's extraction is
completed before the second day's samples are started.

Reply 4.3.11.2 Sect ion 9.1 of the LQAP has been rewritten to correct the
de f ini t ion of batch.

Item 4.3.11.3 The definition of the Method Detection Limit in Section TOC
(Terms and Abbreviations) is incomplete. The definition
describes how it is calculated but not what the detection limit
actually is, i.e., the smallest amount that may be detected at a
given statistical confidence level.

Reply 4.3.11.3 The de f in i t i on of method detection limit has been c lar i f i ed in
Section TOC of the LQAP.

Item 4.3.11.4 Control limits for TPH-Diesel as listed in Table 3-1 are greater
than that allowed by some states for which the laboratory might
be performing analysis of samples for the Navy. For example, the
limits listed in the table are 30-150% for waters, but several
states on the West Coast mandate acceptance criteria of 50-150%.
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Reply 4.3.11.4 As stated above, control limits have been updated and distributed.
Please note that Paragon's f ederal and commercial clients
f r equent ly prescribe qc limits to be used for individual pro j e c t s , so
the intralaboratory historical limits are not fr equent ly used.
P a r a g o n ' s LIMS includes client and pro j e c t s p e c i f i c qc limits for
surrogates and spiking compounds; therefore;, data are evaluated
and reported against the correct qc limits.

Item 4.3.11.5 Tables 3-5 through 3-12 contain either no acceptance limits for
some compounds or guidance/advisory limits listed in several
methods. Since most of these methods require periodic updating
of historical acceptance criteria, and since the Navy Installation
Restoration Laboratory Quality Assurance Guide requires that all
analytes of concern be spiked, these tables should be updated to
reflect the acceptance criteria in practice.

Reply 4.3.11.5 Please see the control charts included in Attachment U for
updated values. Paragon routinely spikes the f u l l l i s t of
compounds and evaluates blank spikes and matrix spikes for all
compounds.

Item 4.3.11.6 Section 6.4.2 and 9.8.5 of the QA Plan regarding second column
confirmation of gas chromatographic analyses are not consistent
with guidance in EPA Method SOOOb, Sections 7.9 and 7.10.4.

Reply 4.3.11.6 Thes e sections have been rewritten per SW-846 guidance.

Item 4.3.11.7 The assessors could not locate several items in the QA Plan:
Procedures used in the event of temporary absence of key
personnel.
Document archival is addressed for raw data and reports but not
for QA documentation. Retention of a history of SOP revisions,
expired SOPs, expired QA Plans, training records, etc. is not
addressed.
the frequency and procedures for the review of controlled
documents.
Identification of the person responsible for the documentation of
Data Quality Objectives.
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The frequency of blind performance evaluation samples and
internal performance studies.
Calibration and preventive maintenance for thermometers and
pipettors. A SOP -was available for the standardization of
thermometers.
The QA Plan has a procedure for the oversight of subcontracting
laboratories but does not list the criteria for hiring a
subcontracting laboratory or the criteria for the acceptance of
their data. It should also be noted that Navy samples may not be
subcontracted to laboratory that has not successfully completed
the NFESC evaluation process.
The frequency of internal audits.
Security for confidential information and audit trails for data
changes.

Reply 4.3.11.7 Paragon sincerely appreciates the auditor's de ta i l ed l i s t of needed
corrections / update s to the l a b o r a t o r y ' s L Q A P . Thes e comments
and resultant changes have been incorporated into Revision 4 of
P a r a g o n ' s LQAP.

Item 4.3.12 On the master list of Standard Operating Procedures, 14 of 277 SOPs had not
been reviewed and/or updated \vithin the previous 12 months. It is assumed that
many of these un-reviewed SOPs are no longer in use. The SOPs that are not in
use should be noted as inactive or canceled, and a schedule established for
reviewing, editing, and approving the remaining SOPs.

Reply 4.3.12 Paragon acknowledges that many SOPs require revision. Several S O P s have been
retired. Paragon has provided a revision schedule and updated T a b l e of Contents
toQBD. As of this writing, 64 SOPs have been revised. Upon request, we will
provide copies of any updated SOP.
Paragon understands that Ms. Patti Moreno, of NFESC, will continue to monitor
the progress of SOP updates f o l l o w i n g closure of this audit by QBD.

Item 4.3.13 As part of the audit process, a subset of the laboratory's SOPs were reviewed for
technical soundness and adherence to Navy QA Program requirements. Copies
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of the SOPs listed in the folio-wing table were provided to QBD and were
reviewed after the on-site audit.
Item 4.3.13.1 The SOP review and approval process was not consistently

followed. SOP No. 804Rev4, Digestion of Waters, Soils and
Wastes for Metals Analysis, had been updated by the metals

preparation technician to reflect the most recent promulgated
method. The notes and changes made on the SOP were in effect
but had not been reviewed or approved by the appropriate staff
members.

Reply 4.3.13.1 Paragon acknowledges that s ignif icant changes (such as S W-846
update s) require a revision of the SOP and that handwritten,
u n o f f i c i a l notes are not s u f f i c i e n t . The QA Manager has
scheduled annual update s of all S O P s , which — in conjunction
with training sessions — we believe will ensure compliant SOP
review and approval process throughout the laboratory.

Item 4.3.13.2 The following general comments refer to all SOPs reviewed by
QBD's offices or in the laboratory:
The SOPs that were prepared prior to 1997 that were reviewed by
the auditors were technically weak and contained inadequate
instructions for instrument of computer set-up, operation, and
shut down. These include the SOPs for BTEXand TPH-G (#426)
and Extractable Hydrocarbons(#406).
Comment: A SOP should be complete enough for use as a
training tool for new analysts, for a refresher or guide for an
experienced analyst, and, when combined with analysis logs, will
allow complete recreation of the test by third parties. SOPs that
were recently reviewed and updates, such as Gasoline (#425),
Semivolatiles (#506), and Volatile Organics (#525) were far
superior, complete, and comprehensive.
Several of the SOPs failed to list the calculations for water and
soil sample concentrations. The calculations should be given to
check the performance of the software and to allow recreation of
the test at a future date. This finding includes the SOPs for
Chlorinated Pesticides (#402) andPAHs (#400).
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Several of the SOPs failed to describe the preparation of
standards, either not describing the flasks and pipettes, and/or
failing to describe the initial and final volumes and
concentrations to be used.

Item 4.3.13.3 RE: Polynuclear Aromatic Hydrocarbons — Method 8310/610
In addition to the findings described in 4.3.13.1, this SOP
established fixed retention time windows. The width of a
retention time window for HPLC should be established as
described in Section 9.8.6 of the laboratory's Quality Assurance
Plan.

Reply 4.3.13 Paragon concurs with the auditor's comments regarding SOPs. Each item will be
addressed as is appropr ia t e during SOP revisions. Copi e s of revised S O P s are
available upon request.

Paragon extends its thanks and appreciation to Quality By Design for the thorough and d e ta i l ed
audit report and the time that the auditors spent discussing requirements with our s t a f f . The
a u d i t o r ' s f ind ing s have enabled Paragon to make necessary changes to its systems and processes,
thereby ensuring that data quality objectives are met for our clients.
We hope that our responses meet your requirements. Please contact me at 970 490 1511 if you
have any questions or need additional information.
R e s p e c t f u l l y Submit t ed ,

Debra Henderer
Quality Assurance Manager
Paragon Analytics, Inc.
Enclosures
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P a r a g o n A n a l y t i c s , I n c .
M D L f o r M e t h o d S W 6 0 1 0

Matrix: S O L I D
Extraction Method: SW3050

A n a l y s i s D a t e : 01/12/2001
ActiveDate: 01/26/2001
ExpireDate: 0 1 / 1 2 / 2 0 0 2
Instrument: I C P

Unit s: U G / K G

MDL Comments:
R A D I A L I C P

A n a l y t e : M D L : Comments:
A j _ l J M I N U M _A N T I M O N Y "" A R S E N I C " " "" B A R I U M "

1630

BpRON" C A D M I U M "
C H R O M I U M"COBALT""""COPPER"IRON" 'LEAD" ""
L I T H I U M

3??°6i.s "

4290
654 ^_252

_"4530

" M A N G A N E S E .M O L Y B D E N U M' N I C K E L """""
- P H O S P H b R U S "

P O T A S S I U M
' SELENiUM"" "". S I L I C O N "S I L V E R ' " " "S O D I U M "• S T R O N T I U M 'T H A L L I U M

T | N

T i T A N I U M ' "V A N A D ' I U M
Z I N C '

g 3

2030
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P a r a g o n A n a l y t i c s , I n c .
MDL for Method S W 6 0 1 0

Matrix: S O L I D M D L Comments:
Extraction Method: S W 3 0 5 0 A X I A L

AnalysisDate: 01/23/2001
ActiveDate: 0 1 / 3 1 / 2 0 0 1
ExpireDate: 01/23/2002
Instrument: I C P T r a c e

Units: U G / K G

A n a l y t e :
A L U M I N U M
A N T I M O N Y
A R S E N I C
B A R I U M
B E R Y L L I U M
C A D M I U M
C A L C I U M
C H R O M I U M
COBALT
C O P P E R
I R O N
LEAD
M A G N E S I U M
M A N G A N E S E
N I C K E L
P O T A S S I U M
S E L E N I U M
S I L V E R
S O D I U M
T H A L L I U M
U R A N I U M
V A N A D I U M
Z I N C

MDL: Comments:
815
150
236
12.6
12.3
19.3
817
35.2
29.4
44.8
922
155
507
22.7
64.4
2999
112
29.2
1789
258
9700
46.9
59.6
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P a r a g o n A n a l y t i c s , I n c .
M D L f o r M e t h o d S W 6 0 1 0

Matrix: L I Q U I D
Extraction Method: SW3005

AnalysisDate: 01/16/2001
A c t f v e D a t e : 01/26/2001
ExpireDate: 0 1 / 1 6 / 2 0 0 2
Ins trumen t I C P

Unit s: U G / L

MDL Comments:
R A D I A L I C P

A n a l y t e : MDL: Comments:
A L U M I N U M

A R S E N I C _' B A R I U M " " ~B E R Y L U U M
BORON "

C A L C I U MC H R O M J U M"COBALT""C O " P P E R ' "

16.4

0.669

30:5

LEAD
_M A G N E S I U MM A N G A N E S E "M O L Y B D E N U M

" P H O S P H O R U SP O T A S S I U MS E L E N I U M "S I L I C O N " 'S I L V E R
S O D I U MS T R O N T I U MT H A L L I U MT I N " "T I T A N I U M "V A N A D I U MZ I N C ' " "

i s 4

"i.2

6

26.5.-.._
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Paragon A n a l y t i c s , I n c .
M D L f o r Method S W 6 0 1 0

Matrix: L I Q U I D
Extraction Method: SW3005

A n a l y s i s D a t e : 12/08/2000
ActiveDate: 01/10/2001
ExpireOate: 12/08/2001
Instrument: I C P T r a c e

Unit s: U G / L

MDU Comments:
T R A C E / A X I A L

Analyt e: M D L : Comments:
A L U M I N U M
A N T I M O N Y

16.2

" B E R Y L L I U M

" C H R O M U MC O B A L T "
COPPER ' . " "
IRON "L E A D "' M A G N E S I U MM A N G A N E S E
N I C K E L ' . " '

S E L E N I U M
S I L V E R
S O D I U M
T H A L L I U M
U R A N i U M
V A N A D J U M _

" Z J N C " ~ ~"~

404_
0.306"
O718

"7.59~"

0.656

l.32
6.348

° - 4 Z 4.._..___
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P a r a g o n A n a l y t i c s , I n c .
M D L f o r Method S W 6 0 1 0

Matrix: L I Q U I D M D L Comments:
Extraction Method: S W 3 0 1 0 R A D I A L I C P

A n a l y s i s D a t e : 12/14/2000
ActiveDate: 0 1 / 2 6 / 2 0 0 1
ExpireDate: 12/14/2001
Instrument: I C P

U n i t s : U G / L

A n a l y t e : M D L : Comments:
A L U M I N U M _ _ _ 2 2 6
A N T I M O N Y • - — - • — - 1 9 5
ARSENIC 340
BARIUM _ _ _ __ _ _ _ _8-4i

J B E R Y l l l U M ~ " . • — - - - - - ^_J __ T i g "
JCAJDMiyM |"-- • - • • • - - - - - - - - - '_'_"__' "_ 18.3"c'ALCiUM" ------ --- - - - ...... - . . - . -

COBALT ^" COPPER" ------ - -- '""^^" '"" " "' '" "^
IRON 1 23LEAD"" ~ ~ """""327MAGNESIUM 806MANGANESE '_ __ ~
NICKElT" ~"" " •"""••" - - - - - j- -j - -^
POfASS'iUM "" ----------••-• - -----SELENIUM " ' ................... .̂ .. .. ...̂ ..-
SILVER " ' """""" "~~~_ - - - — - ' -S O D I U M " ~ - - - - - - - - - — -

U R A N I U M 9 5 0V A N A D I U M - - - - - - 2 5 3
ZINC ' 'S73
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P a r a g o n A n a l y t i c s , I n c .
MDL for Method S W 6 0 1 0

Matrix: L I Q U I D M D L Comments:
Extraction Method: S W 3 0 1 0 T R A C E / A X I A L

A n a l y s i s D a t e : 12/08/2000
ActiveDate: 01/10/2001
ExpireDate: 12/08/2001
Instrument: I C P T r a c e

U n i t s : U G / L

A n a i y t e : M D L : Comments:
A L U M I N U M
A N T I M O N Y
A R S E N I C
B A R I U M
B E R Y L L I U M

323
27.7
18.4
1.23
4.77

C A D M I U M

C H R O M I U M
COBALT -
C O P P E p T" I R O N " " ' "LEAD" ""
M A N G A N E S E
N I C K E L
P O T A S S I U M
S E L E N I U M
S I L V E R
S O D I U M
T H A L L I U M
U R A N I U M
V A N A D I U M
Z I N C

5.71
2700
17.8
7.3
53.7
22.9
950
5.18
31.2
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Paragon A n a l y t i c s , I n c .
M D L f o r Method S W 7 1 9 6

Matrix: S O L I D
Extraction Method: N O N E

A n a i y s i s D a t e : 01/26/2001
ActiveDate: 02/14/2001
ExpireDate: 01/26/2002
Instrument: S p e c

U n i t s : U G / K G

MDL Comments:

Anaiyte: M D L : Comments:
C H R O M I U M V I 39.3

Repot t ed on: 13-Aug-01 2:08:47 PM LIMS Version: 1.953 Page: 1 of 1



Paragon A n a l y t i c s , I n c .
M D L f o r M e t h o d S W 7 1 9 6

Matrix: L I Q U I D
Extraction Method: N O N E

A n a l y s i s D a t e : 0 1 / 2 6 / 2 0 0 1
ActiveDate: 02/14/2001
ExpireDate: 0 1 / 2 6 / 2 0 0 2
Instrument: S p e c

Unit s : U G / L

MDL Comments:

A n a l y t e : MDL: Comments:
C H R O M I U M V I 1,45

Reported on: 13-Aug-01 10:29:02 AM LIMS Version: 1.953 Page: 1 of 1



Paragon A n a l y t i c s , I n c .
M D L f o r Method S W 7 1 9 6

Matrix: S O L I D
Extraction Method: SW3060

A n a l y s i s D a t e : 02/20/2001
ActiveDate: 03/05/2001
ExpircDate: 02/20/2002
Instrument: S p e c

U n i t s : U G / K G

MDL Comments:

A n a l y t e : M D L : Comments:
C H R O M I U M V I 635
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Paragon A n a l y t i c s , I n c .
M D L f o r M e t h o d SW7471

Matrix: S O L I D
Extraction Method: METHOD

A n a l y s i s D a t e : 0 1 / 1 9 / 2 0 0 1
ActiveDate: 01/26/2001
ExpireDate: 0 1 / 1 9 / 2 0 0 2
Instrument: L E E M A N

U n i t s : U G / K G

MDL Comments:

A n a l y t e : M D L : Comments:
M E R C U R Y 1.95

Reported on: 13-Aug-01 10:29:53 AM LIMS Vereton: 1 953 Page: 1 of 1



Paragon A n a l y t i c s , I n c .
M D L f o r Method SW7470

Matrix: L I Q U I D
Extraction Method: M E T H O D

A n a l y s i s D a t e : 12/21/2000
ActiveDate: 0 1 / 1 1 / 2 0 0 1
ExpireDate: 1 2 / 2 1 / 2 0 0 1
Instrument: L E E M A N

Units: U G / L

MDL Comments:

A n a l y t e : M D L : Comments:
M E R C U R Y 0.0118

Reported on: 13-Aug-01 1 0 : 3 0 : 1 1 A M LIMS Version: 1.953 Page: 1 of 1



Paragon A n a l y t i c s , I n c .
M D L f o r Method S W 8 0 1 5 M C A L U F T

Matrix: S O L I D
Extract ion Method: M E T H O D

A n a l y s i s D a t e : 03/07/2001
ActiveDate: 03/07/2001
ExpireDate: 03/07/2002
Instrument: F U E L S - 1

Uni t s : U G / K G

MDL Comments:
C A L L U F T M D L f o r D R O . Prep p e r C A L L U F T
method. 20 g — i n i t i a l wt. 5 mL = FV. S h a k e , 4 hr.V a l u e f or JP-5 no t u p d a t e d . DBH 0 3 / 1 3 / 0 1 .

A n a l y t e : MOL: Comments:
D I E S E L R A N G E O R G A N I C S 1530

10.3^
M O T O R O J L R A N G E O R G A N I C _ _ _ ~ _ _ "

" T 6 t A L " E ) < T R A C T A B L E " P E f R 6 L E U " M H Y D R O C A R B O " "l530"

Reported on: 13-Aug-01 2:09:35 PM L1MS Version: 1.953 Page: 1 of 1



Paragon A n a l y t i c s , Inc.
M D L f o r Method S W 8 0 1 5 M

Matrix: L I Q U I D
Extraction Method: METHOD

A n a l y s i s D a t e : 01/20/2001
ActiveDate: 01 /31/2001
ExpireDate: 01/31/2002
Instrument: F U E L S - 1

U n i t s : U G / L

MDL Comments:
Extract ion per SOP 603, m o d i f i e d . 80 mL to 4 mL. RL :

1.0 ppm.

Analyt e : MDL: Comments:
D I E S E L R A N G E O R G A N I C S 206
T O T A L E X T R A C T A B L E P E T R O L E U M H Y D R O C A R B O 2 0 S

Reported on: 31-Jan-01 3:43:54 PM LIMS Version: 1.921 Page: 1 of 1



Paragon A n a l y t i c s , I n c .
M D L f o r M e t h o d S W 8 0 1 5 M L O W

Matrix: L I Q U I D
Extraction Method: M E T H O D

A n a l y s i s D a t e : 01/20/2001
ActiveDate: 01/26/2001
ExpireDate: 01/20/2002
Instrument F U E L S - 1

U n i t s : U G / L

MDL Comments:
Extraction per SOP 603. 1 6 0 m L t o 4 m L . RL = 0.5p p m . IT LV uses t h i s e x t r a c c t i o n / M D L .

Analyt e : M D L : Comments:
D I E S E L R A N G E J D R G A N I C S _ _ . _ _ _
T O T A L E X T R ^ C T A ¥ L E " P E f R O L E U M H Y D R O C A R B O "

35.6

Reported on: 13-Aug-01 10:38:57 AM L I M S Version: 1.9S3 Page: 1 of 1



Paragon A n a l y t i c s , I n c .
M D L f o r Method S W 8 0 8 1

Matrix: S O L I D
Extraction Method: SW3540

Analys i sDate: 02/23/2001
ActiveDate: 04/10/2001
Exp ir eDate: 02/23/2002
Instrument: Pest-1

Uni t s : U G / K G

MDL Comments:
toxaphene only.

A n a i y t e : M D L : Comments:
T O X A P H E N E 9.77

Reported on: 13-Aug-01 10:58:46 AM UMS Version: 1.953 Page: 1 of 1



Paragon A n a l y t i c s , I n c .
M D L f o r M e t h o d S W 8 0 8 1

Matrix: L I Q U I D
Extraction Method: S W 3 5 2 0

A n a l y s i s D a t e : 02/23/2001
ActiveDate: 04/10/2001
Expir eDate: 02/23/2002
I n s t r u m e n t : Pest-1

U n i t s : U G / L

MDL Comments:
t e chn i ca l ch lordane and toxaphene only

A n a l y t e : M D L : Comments:
C H L O R D A N E
T O X A P H E N E

0.0513
~<X492T

Reported on: 13-Aug-01 10:59:41 AM LIMS Version: 1.953 Page: 1 of 1



P a r a g o n A n a l y t i c s , I n c .
M D L f o r Method S W 8 0 8 2

Matrix: S O L I D
Extraction Method: SW3540

Analysi sDate: 02/09/2001
ActiveDate: 04/02/2001
ExpireDate: 02/09/2002
Instrument: P E S T - 1

Unit s : U G / K G

MDL Comments:
S u l f u r i c acid c l e a n u p p e r f o r m e d f or MDL s tudy , a s f o r a l lsamples.

A n a l y t e : M D L : Comments:
A R O C L O R - 1 0 1 6
A R O C L O R - 1 2 2 1 '

5.74
9.7

~ARdCLOR-1242~
AROCLOR-1248

" A R O C L O R ' i 254
AROCLOR-1260"

J5.19 '
5.68"

"3.29"
~7.49"

Reported on: 13-Aug-01 11:00:52 AM LIMS Version: 1.953 Page: 1 of 1



Paragon A n a l y t i c s , I n c .
M D L f o r Method S W 8 0 8 2

Matrix: L I Q U I D
Extraction Method: SW3520

A n a l y s i s D a t e : 02/09/2001
ActiveDate: 04/02/2001
ExpireDate: 02/09/2002
I n s t r u m e n t : P E S T - 1

U n i t s : U G / L

MDL Comments:
Sulfur i c acid c l e a n u p p er f o rmed f or MDL s tudy, a s f o r a l lsample s .

A n a l y t e :
AROCLOR-1016
AROCLOR-1221
AROCLOR-1232
AROCLOR-1242
AROCLOR-1248
AROCLOR-1254
AROCLOR-1260

M D L : Comments:
0.142
0.259
0.101
0.124
0.149
0.0772
0.0395

Reported on: 13-Aug-01 11:01:39 AM L I M S Version: 1.953 Page: 1 of 1



Paragon A n a l y t i c s , I n c .
M D L f o r Method S W 8 1 5 1

Matrix: L I Q U I D
Extraction M e t h o d : M E T H O D

A n a l y s i s D a t e : 02/19/2001
ActiveDate: 0 5 / 1 5 / 2 0 0 1
ExpireDate: 02/19/2002
Instrument: Herb-1

U n i t s : U G / L

MDL Comments:

A n a l y t e : M D L : Comments:
2,4,5-T

_2,4-D
T,4-"DET " ' " ' " "D A L A P O N "

b i C A M B A ' _
b l C H L O R O P R O P "
D I N b S E B "•MCPA"~"~M C P P

"sfLVEX"""" """" 0.0085

Reported on: 13-Aug-01 11:03:58 AM L I M S Version: 1953 Page: 1 of 1



P a r a g o n A n a l y t i c s , I n c .
M D L f o r Method S W 8 2 6 0

Matrix: S O L I D
Extraction Method: SW5030

A n a l y s i s D a t e : 03/14/2001
ActiveDate: 05/03/2001
ExpireDate: 03/14/2002
Instrument: H P V 1

U n i t s : U G / K G

MDL Comments:
5 g s o l id .

A n a l y t e : M D L : Comments:
1 , 1 , 1 , 2 - T E J R A C H L O R O E T H A N E _ ___ _ _ 1 / I 8 _
1.1 J - T R i C H L b R O E T H A N E ~ " " " -—"-•"• - ĝ̂ -
1 , 1 , 2 T 2 - T E " f ^ C H L O R O E T H A N E ' _ "__ '_ ' ""2.91"
'^"l72"-fRlcf?Lb'R"6"CTHANE~"'"''*" ~"~ ^_~ '" _1.32 "1,1-DICHLQROEfHANE ~~ - ................. _.
1 , 1 - D I C H L O R O E t H E N E ' _
1,1 - b t C H L g R O P R O P E N E
1 ^ ^ T O f C H L O R O B E N Z
I ^ ^ T R T c ^ l j Q R O ' p l ^ O
r 2 ^ T R ] C H l 5 R 6 B E N Z
1 , 2 ^ T ^ J ^ E f f | Y L B E N Z
1,2^TBI^oi^^-Cr1L6"R
1 , 2 - D I B R O M O E T H A N E
1 , 2 - b i C H L O R O B E N Z E N E _ ' _ _ j_"""""__ ^ ^^^fg-
1 , 2 - b i C H L O R O E t H A N E " " " " " """ "~ " " 1.53""
1,2^i"c"ft 'LOR"6PRO"PAN
l 7 3 . " 5 - t R i ' M E T H Y L J 3 E N Z E
1 , 3 - b l C H L O R O B E N Z E N E _ 1.04
1 , 3 - b l C H L O R 6 P R O P A N E " ~ ~~"_ " '"""" " "" 1.24

" 1 , 4 - D I C H L O R O B E N Z E N E " " _ ' " - - - - - ^ ^
' 1 - C H L O R O H E X A N E " " " " " " "" " " "l.5
2 , 2 - D I C H L O R 6 P R O P A N E "" ^ ' ' 1/13
2-BUTANONE 18.6
2 - C H L O R O E T r H Y L V I N Y L E T H E R " 2."09
2 ^ C H L d R O T O L U E N E ' " " " ""l.52~
2 - H E X A N O N E _ ~"_ 17.1
4 - C H L O R O T O L U E N E " _ _ " - - - - - - ^̂ g--4 - M E T H Y L - 2 - ^ E N T A N O N E " - - - • - - - — • - - • - - - - -
ACETONE"" ~^__ •
A C R O J - I i N _ " 1_!_""__ — . _ _ACl?_YTONJTRILE^" "" " ""_ "-"•"" ~ •-••---^--~-

"BENZE"NE~"""~~ ^_" 77 ~~"~J """" ""_ Q.QS"BROMO"B_ENZENE':""^_' ' " ' "~" ' T.ss
" " " " " " " " ' 6 . 9 5

Reported on: 13-Aug-01 1:38:11 PM L1MS Version: 1.953 Page: 1 of 3



Paragon A n a l y t i c s , I n c .
M D L f o r Method S W 8 2 6 0

Matrix: S O L I D
Extraction Method: SW5030

Analys i sDat e: 03/14/2001
ActiveDate: 05/03/2001
ExpireDate: 03/14/2002
Instrument: H P V 1

Unit s : U G / K G

MDL Comments:
5 g s o l i d .

A n a l y t e : M D L : Comments:
B R O M O D I C H L O R O M E T H A N E _ _ _ ____ _ _ _" B R O M O F O R ' M " ' " " ' ' ' ~ I _ _ _ 1 ?̂~BROMQMETHANE"" " ~ --"•••••-•-- _Jj™32^C A R B O N D I S U L P I D ' E - — - • - - ^ • • — • • • • • • - 0 ' 9 2CARSON TETRACHLORIpE~"'"~^ '_"~ "_"̂ _"~ 0.99"C H L b R O B E N Z E N E ~ " " --̂ — " -••-—- - -^

"CHLOROETHANE ~ ' J^ "̂ _" _'" _"~ " 1.29"C H L O R O F O R J u r " ' ' " ' " ' ' " .._._..—.,...._.„.....
^^ °?2^f l!^ 'c7s"^^TcTiL~6
( i i S ^ ^ D I C H j - O
DiB~R"OJWbj:"HTd
D T B R O M b ¥ E t H A N E _ _ _ _ l a -' " "•"" - — — • - • - • • - - - • - — -

" - • - - - — — • • Y O ^ - '
H E ^ C H L O R O B U T A D J E N E _ ^ "^ J J " " 136
lODOMJETHANE """~ ^__ "" "" ~""'""'" 1 .pYI S O P R O P Y L B E N Z E N E " ~ ^ - T " ~ ' . T ' L _!•??!"^l*f-^yL^L I _ _"_1"" 2.2 "ME^fHYL'fERfJARY^ BUTYL ETHER^""" "" """" _ 1.92'"

" M E T H J L j S F C H L O R j D E " _ " " " " " "" "J "~" .̂H. J-1?
N I - ' B J J T Y L B E N Z E N E ~ ~ ~ ' ~ " " " " " ' " ' " ' "̂ "~_ j ' ^ 5 3 JN - P R O P Y L B E N Z E N E " " ~ ~ " " ' T.29

" N A P t H t l ^ L i N E ^ " " " ' "
" c W C Y L E N i " " ' " " " ' " " _

P - i S O P R O P Y L f O L U E N E _ 1J*2^E^BJJTYLBENZENE " • - - - - - • • — — - — — — -— -^~
S T Y R E N E ~ " _ " " " " ' " • • • " " " " • • • " • • — • - - - — - ^ 1 8" " ' " ' " • - - • • • • - - - - - — —

_ • • • - - - • "^3.-~^--j •~--^
~^_ —

" _ ~ ' " ~ ' ^ ' f ^ ' - '
"" •"" ~~ "0.94

Reported on: 13-Aug-01 1:38:11 PM LIMS Version: 1.953 Page: 2 of 3



Paragon A n a l y t i c s , I n c .
M D L f o r Method S W 8 2 6 0

Matrix: S O L I D
Extraction Method: SW5030

A n a l y s i s D a t e : 03/14/2001
ActiveDate: 05/03/2001
ExpireDate: 03/14/2002
Instrument: H P V 1

Unit s : U G / K G

MDL Comments:
5 g s o l i d .

A n a l y t e : M D L : Comments:
T R I C H I O I R F L O R O M E H A N E

I N Y L A C E T A T E
v f N Y L C H L O R I D E "

j.71Tea"
T96
0.93

Reported on: 13-Aug-01 1:38:11 PM LIMS Version: 1.953 Page: 3 of 3



P a r a g o n A n a l y t i c s , I n c .
MDL for Method S W 8 2 6 0 25

Matrix: L I Q U I D
Extraction Method: SW5030

A n a l y s i s D a t e : 02/15/2001
ActiveDate: 05 /15/2001
ExpireDate: 0 2 / 1 5 / 2 0 0 2
Ins trumen t: H P V 1

Unit s: U G / L

MDL Comments:
25 mL purge.

A n a l y t e : M D L : Comments:
1,1,1,2-TETRACHLOROETHANE _ _ __ 0.146

' ' "" "~ '^"" ~~ "6". 131™
T O A N E _ " ~ """"""--•••—-^ g^gf-
f f i ~ """"" .... . .—...——..---^_
"̂  -—•-—•-—-~^ -̂ ~̂  'Q^Q

1 ,1 -DICHLORETHEINE'_"" " ----- ••-^-••-^--^-•-••^-^
1 . T - D I O H L O R O P R O P E N i l " " "_ T ~ l _ 79^T2~
1,2;3"-tRTcrtLORqBENZENE^^_ 1 I_ _ I _ A31?I
1,2/3-TRIC'lHLOROPROPANE ~"""~" __ ""67346~

" ""~"" ' " " ~ b . 3 9 8 ~".—-.--— —...^-.-—
_ _ ~ " ""~~" ~""~ 0872"

1 , 2 - D I B R O M O E f H A N E ~ """""•"------------
1 , 2 : D " l ( C H L O R O i 3 E N Z E _ N E _ _ """" "" 2.0^9.
l 7 2 - D i C H L O R q E T H A N E " " ""~"~"~~"~" Q.145"
1 , 2 - D I C H L 6 R d P R O P A N E " " """' ' ~ " " ~ " <)7i31~
1 , 3 , 5 - T R i M E T H Y L B E N Z E N E " ' """" " "" "" "b.324~
1 > D I C H L O R p B E N Z E N E """ ^0.3341 . 3 - D I C H L O R O P R O P A N E " - - - - - - - ..̂ _...̂ __-
1 . 4 - D I C H L O R O B E N Z E N E • - - • • • - • .......-..-.___
1 - C H L O R O H E X A N E " " _ ' " " " 0.24
.2 .2-DICHLOR6_PROWkNE """o.1722-BUTANONE " - - - - - - ..-...- --...̂  ......—- ..^....
2 - C H L 6 R O E T H Y L VINYL ETHER """" ~ " 0.289
2 - C H L O R O T O L U E N E ' " " ' " " 0.322
2-HEXANONE "~~ " " 1 rjg
4 - C H L b R O T O L U E N E " " ' " " " " " 0.312"
4 - M E T H Y L - 2 - P E N T A N O " N E " " 0.689
A C E T O N E """""" """ "" ' '__ 3."13
ACROLEIN """" "" •-•••••"••••••" 2'.13""ACRYLONITRILE" " """ "" """" """" "" ']̂ i"o3"~BENZENE"""' ' ' " '""~" """_' "~" 0.12"
B R O M b B E N Z E N E ^ _^_ "_"_ " . . . . . — . - - • -̂ g-

" " " ~ ~""•"•••""" • — "6.268"

Reported on: 13-Aug-Ot 1:38:39 PM L I M S Version: 1 .9S3 Page: 1 of 3



Paragon A n a l y t i c s , I n c .
MDL for Method S W 8 2 6 0 25

Matrix: L I Q U I D
Extraction Method: SW5030

A n a l y s i s D a t e : 02/15/2001
ActiveDate: 0 5 / 1 5 / 2 0 0 1
Expir eDate: 0 2 / 1 5 / 2 0 0 2
Instrument: H P V 1

U n i t s : U G / L

MDL Comments:
25 mL purge.

A n a l y t e : M D L : Comments:
BROMODICHLOROMETHANE _ _ __ _ _ ° _ ; 1 Z 1 _BROMOF'OR'M^"'"' '"~"~'" _ _ __ __ _ "ole?^
B ' R O M O M E T H A i N E • • — - — - — - " Q.T38~~

' C ' X R B O N J F S U L F T D E " " _ I _ " " _ T ' " _ " _ I l i ' _ . ' _ _ ' _ _ ° - 1 9 6

CARBON'TETRACHL'ORIDE' ' "_ '""" ' ~__ 0.175
^ H L O R q B E N Z E N E " " '"""'""~"~_~ ~"'"""' ' ' """ --~^-^--
CHLOROETHANE """ """"""" -^-~~~-—-j~—-~ ^••-"••Qj^g-"

- — - - . . . - ^ ~ O 1 3 f T ~
" " " ~ " 6J092j"""" "_'_'" ""_" ••---•-•---•

CIS'-f .WJl'CHLOROPRbPENE . _ OJ37"
D T B R O l ^ O i C H L O R O M E T H A N E " ' " ~ " ~ " _ " ' " " " " ""o.2U""
biBROM"OMEfHAiNE'"' ~ ' "__ - .-- .—. . . . -----^•-
D I C ^ R b b i F L U O R O M E T H A N E J ' " " ~ o ! 0 7 9 7 "

' " E T H Y L B E N Z E i N E ~ ~ ^ " --•-• ---• • • - • q.224
H E X A C H L b R b B U T A D I E N E 0.384""
' lObbMEtHANE """_"""" : " " O J 4 2 "
i S O ^ o " P Y L " B " E N Z E N E ' " "" ----- - - 0-33g-M + P ^ L ' E N E " """""""""" - " ' - - - • - ~o.43t^
METHYL TER7W?Y BUTYL E T H E R " " " J"" " " " O J 9 4 "

^EfHYLENE'CHLbRlbE ' " " ""o.339""N-BUJYLBENZENE""~" - •-- • 0.354
N-PRbPYLBENZENE ' ' " " ~ _ " " 6 ' . 3 3 8 "NAPHTHALENE" """ 6.421""
b - X Y L E N E "~~~^"" "'" " " "' ' "'"" _" o."222"P - i S O P R O P Y L t p L U E N E " ......-....-....- ~Q32
SEC-BUTYLBENZENE ""J """ q.329"' S T Y ' R E N E " _ " _ ' ' " -..-..--.--. -~j-

' f l l ^ f ^ i j T Y L B E N Z E N E ' ^-- ' J 0.333̂ "
T E T R A C H L O R O E T H E N E " """" " ' ------ ^ -
TOLUENE ~ —•-•---- • - - - - •-•• '$'{53"
T F ^ N S - 1 , _ 2 - b l C H L p R 6 E T H E N E ~ ' "" " 0,139 "
f R A N S - ^ b T C H L b ^ R O ' P J R b P E N E _ _ __ "" 0.2"
TRICHLbRbETHENE""""""'"" "" " """""""""---ĝ --

Reported on: 13-Aug-01 1:38:39 PM UMS Version: 1.953 Page: 2 of 3



Paragon A n a l y t i c s , I n c .
MDL for Method SW8260 25

Matrix: L I Q U I D
Extraction Method: SW5030

Analys i sDat e: 02/15/2001
ActiveDate: 0 5 / 1 5 / 2 0 0 1
E x p i r e D a t e : 0 2 / 1 5 / 2 0 0 2
Instrument: H P V 1

Unit s: U G / L

MDL Comments:
25 ml purge.

A n a l y t e : M D L : Comments:
T R I C H L O R O F I . U O R O M E T H A N E
T R ' f c i H L O R b t ' R I F L U O R O E T H A N E "

_ _
"O."i53~

0.403_
"0.0967

V I N Y L A C E T A T E
V I N Y L C H L O R I D E

Reported on: 13-Aug-01 1:38:39 PM L I M S Version: 1.953 Page: 3 of 3



Paragon A n a l y t i c s , I n c .
M D L f o r Method S W 8 2 6 0

Matrix: L I Q U I D
Extraction Method: SW5030

Analys i sDate: 02/23/2001
ActiveDate: 0 5 / 1 5 / 2 0 0 1
ExpireDate: 02/23/2002
Instrument: H P V 1

U n i t s : U G / L

MDL Comments:
5 mL purge.

A n a l y t e : M D L : Comments:
1,1,1,2j-TETRACH!LOR_OETHANE __ _ _ ___ 0.576_
1 / 1 , 1 - f R i C H L O R O E T H A N E ~ " ' ~ ' " "-""••• ' " 0 . 7 4 1 "
iriT2^^J^C^ROE
I . V ^ ^ T ^ H r d R O E T H A _
1 , 1 - D I C H L O R b E T H A N E """" " ' ' ~ "~b".45
l T i - b l C H L " O R O E T J H E N I E " ' " " " " ' - - - — . — - ^ _ .
1 , 1 - D I C H L O R O P R O P E r J E " ~'"~" '•-•——••"—— "J""~"
1 \ 2 ^ T ^ l c T l L b R 6 8 E N Z E N E """ """"""" ----- - ----
f , 2 , 3 - T R i C H L b R 6 P R 6 P A N E " " _ _ ---•1̂ --.
1 , 2 , ^ t ^ ' l 6 R L " o " R C ) B E N Z E N E " " " " " ' " " "b.863
1 , 2 7 4 ^ T R i M E T H Y l B E N Z E N E " ̂  6.869
i ;2-DJBRp"iw6-3"-C~iu6'ROPROPANE ..— ••. ̂ ~
1 . 2 - D i B R O M d E T H A N ¥ ' " " " ' _ " ' " " " ~ ' l " " " " ~ "
1 , 2 - D I C H L C i R O B E N Z E N E _ " J __' """ ^ _OL8731.2-bl^LpRO"EThiiVNE~~" " — • — - - — — -..--—-—-^-~~.-
1 > - D i C H L O R O P R 6 " P A N i """"" ~~'~~ 0.687I . S ^ f S i ^ E ^ J Y L B E N Z E N E " ' - - . - - . _.....__..
1 . 3 - i 3 I C H L O R O B E N Z E N E " " " " " - 'J~"~ Q£Q4
i , 3 - D I C H L b R d P R O P A N E _ ~ ~O734"
l . ^ b l ' C H L O R O B E N Z E N E " " """" " """""" _0.805~
1-CHLOROHEXANE _" '_ '" " ~ " ' ~ 0 . 8 9 l
2 , 2 - I ^ I H L b R b P R b P A N E ^ ^ ' -J J Q j^
a-BUTANONE""""""""""""" """"" • — • - • - • - — - — g - ~ •
2 - C H L q R O E T H Y L V l N Y L E T H E R 3.55
2 - C H L O R 6 f O L U E N E 0>67
2 - H E X A N O N E " " " 4.89
4 - C H L 6 R 6 T O L U E N E """ ' 0.814 ~
4-METHYL-2-P"ENTANbNE " """ " " i z V 'A C E T O N E "" "" . - . - - . - . " 7 g 9 ^
ACROLEIN - ' - ' ' - • - • • - - • --— --~
A C R Y L O N r
B E N Z E N E
B R O M O B E N Z E N E _ " " " ~ " ' J " " " ^ ^ ' ""~ ""~ CL948
B R b M b C H L b R O M E f H A N E — - - — - — — - ------ — — — -
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Paragon A n a l y t i c s , I n c .
M D L f o r Method S W 8 2 6 0

Matrix: L I Q U I D
Extraction Method: S W 5 0 3 0

A n a l y s i s D a t e : 02/23/2001
ActiveDate: 05/15/2001
ExpireDate: 02/23/2002
Instrument: H P V 1

U n i t s : U G / L

MDL Comments:
5 mL purge.

A n a l y t e : M D L : Comments:
BROWODCHLOROMETHANE _ _""~~~"~~^"~~"'-;-j-—-••- — •-—

"__" " ""_" "_"" "~ _ " "'^__ "~.72C A R B O N ^ D I S U L F I D E """"" " " ' ' "
" C A ^ ¥ O r T j E m A C HC H L O R O B E N Z E N EG H L O R O E T H A N E "CHLOROFORM" "C H L O R O M F T H A N E "

C l ' S ^ 2
C I S - i i | 3
D I B S o
DIBROMOMETHANE 075
DIpHLOROblFLUbROMETHANE - _"" 0.811E T H Y L B E N ^ N E ---• - • .--.-• • ^—- ......-̂ ~.
H E X A C H L O R O B U t A D i E N E _ _ ~0.B85IODOMETHANE " " ' -....-- ..._..._„__._.
I s b P R O P Y L B E N Z E N E " 0.844_
M ^ P - X Y L E N E " ^ "J""i.43""
M E T O Y L T C R T I A R Y B U T Y L ' E T H E R ~ " " " • - • — - - • • — - - - - — •
M E ~ T T H Y T p S E " C H L 6 R J
^ - B U f Y L B E N Z i N E
N - P R O P Y L B l N Z E i N E
N A P H T H A L E N E """" • ' " " ' " " " " 0.8Blf
O - X Y L E N E ^ "
P - i ^ P R O P Y L f O L U E N E fSEC^BUTYLBENZENE "
S T Y R E N E "T E R T ^ L T i
T E T ^ C IT O t U E N E ^ ^
TOTAL XYLENES _ _ _ _ _0.668_ MDL set to lowest isomer value for EDD repor t ing purpo s e sT R ^ S - ^ 2 - D I ^ L b R 6 E f H E N E _ ] Z r ~"" Z ---~---^-j-~--—•— ••—- - - -— ---̂  • ..--.^--^—----.-.——....__--._-..__- — — . . .
T R A N F - T , 3 - D I C H L O R b R R O P E " N i " " """" " ~ ' • — — - — - — — — - • - - — — — — - -

Reported on: 13-Aug-01 1:39:10 PM L I M S Version: 1.9S3 Page: 2 of 3



Paragon A n a l y t i c s , I n c .
M D L f o r Method S W 8 2 6 0

Matrix: L I Q U I D
Extraction Method: SW5030

A n a l y s i s D a t e : 02/23/2001
ActiveDate: 05/15/2001
ExpireDate: 02/23/2002
Instrument: H P V 1

Uni t s : U G / L

MDL Comments:
5 mL purge.

A n a l y t e : M D L : Comments:
T R I C H L O R O E T H E N E

" V I ' N Y L '

0.796
T.16~
1.17""
T . 2 ' " '
6.856"

Reported on: 13-Aug-01 1:39:10 PM L I M S Version: 1 . 9 S 3 Page: 3 of 3



P a r a g o n A n a l y t i c s , I n c .
M D L f o r Method SW8270

Matrix: L I Q U I D
Extraction Method: S W 3 5 1 0

A n a l y s i s D a t e : 02/05/2001
ActiveDate: 05 /16/2001
ExpireDate: 02/05/2002
Instrument: H P S V 1

Unit s : U G / L

MDL Comments:
s eparator/ f u n n e l / S W 3 5 1 0 .

A n a l y t e : M D L : Comments:
1 , 2 , 4 - T R I C H L O R O B E N Z E N E __ 2
l . a - D l C H L O R Q B E N Z E N I E _ _
1 - 3 ^ ^ C H ' ^ R ^ f N ^ N E _II"""""""""" " ' " " " "
l ^ b l C H L O R O B E N Z E N E " ' ^ _ 1 _!. "̂  ~" 1
2 . ' 4 r 5 ^ I C H L O R O P H E N O L r ~ ~ _ "" ^ ~" "_""
i ' 4 ^ 6 j ^ C H ^ R O P H E N O L ~ " " ' ^ ' " ~ ' ~ ~ " '"_^~_|_~
2 , 4 ^ p O H L O R O P H W 6 L " ' " " " " " ' •-— - •-•~-^^~^
2 ^ D J M E T H Y L P H E N O L " " - — — - — • — ^ ~
2 > 4 ^ b l N r r R b P H E N p i r j """ " • - — —- ~
2 7 4 ^ D r N l f R 6 T O L U E N E ~ " ' " " " ' " " ^ — — • • • • - • • • - •
2 , 6 ^ p i N I T R 6 T O L U E N E ' _ " " " " _ " " ' ^ j ^ 1 _ . _ ^" 2 - C r i L O R < D ^ A P " H T m A L E N E " """"'" _ _"" 2JB2'~~ ' .. —..—^—_.-...-.-............--
a-CHLOROPHENOL' """""' " ^ T g g " —" ' ' ............ .._ .̂ ....... ..̂ ..
2-î ET^YLNAPjHTHALENE_ "~ " " " _'~_~~ "2.46 - .̂̂ ...--̂ ..̂ ..-.-.... ^ .. ....... _...
2-lCi'EfHVtPHENOL"" "~"'""""" •--—"""-— - - - - - - - - - - - - - - .... .-._—..—. - ^ _...-__.... '~~^~~~^
2-NlfRbAMLINE """ ----••• ------- ...~~-^^.....~ -_.._._... ...... .... .-.......- ...̂ .-.. ....-̂ .. ^ ...._.
Z-NITROPHENOL"""""""''""" •••-------y-- "̂ i"" " ' ••" "'•---••----—-—••----•---•-••——^•--•
3 + 4 . M E T H Y L P H E N O L _ _ 1 ' 5 _ • _ _ _ c a l ' b r a t ' o n s tandard contains 4 meph onlyS . ^ - b l ^ H L d R d i E N Z r D I N E " ' " — — - - • — - — •-•~^---^~^-^.- --.-• . — . — - - —_—.-.._..-.- ..__...
3-NITROANILiNE ""' """ _ - - ^--• --- 10.5"' ~_ _ Z __ _ 1 _I4 , 6 - D l r j T R 6 - 2 - ' l ^ E T W L P H E N O L """"" ^_ - - - - - - - 1 1_g'~y....-.^....-__-----_..._. -^ _-..._._-_^._-. .._

R '""" " ""'"'""" ""2.;13^ _ --——~~~-~--^— "^ ' " " " " " " ^^. '^_
"~" J" "~" 2.48 _" """"-""•- ~ " "̂  ~ '-'^ " ~r-"4-CHLO«OANILINE^ "" """""" -——-•--.-..----...-.. ^ ..--....... ... ^ . . _ _ . . . . _.._. ................._........-....._.

i c " R L " c 5 R l 5 P r 1 E I ^ Y L " P H E N Y J : E T H E R ^ ^ -.---——-^^-.- .— .-.-- ...-. ^ . _... ^.. ...^ .._._.........-.
4-lviETHYLp'HEN6L "~ " -.-.-...—...-. -——•-•-•--•g—- -^ j ._....._...,........._..._....._..

'4-isiifROANIUNE" ..----..- y^ " - j-- • — ^ — - ---------- --^ •- -^ ^- •—^ --- --
"^NiTOOPHENOL_"^ 2_ " "1 ----̂  675-__-I ""' "_ --------------AC E ^ A ? H f H E N E ~ ~ •-•••-—-^- •••• -•- - - ' - 2 7 5 2 - — — - . . - - - - . - - - .- ...--.—..----_.—- ......

"""" '_" _"" """ '^ _^ ^ 2 .1 """ ' ...........^ . - . _ . . . — _ . . _ . . — . . - . — . . . . . . . .• - - - — - • - • - - - • - • • • -- •— -ANTHRACENE "" " — - - • - - - - - j
AZOBENZENE" "BENZJDINE " " """ -•-•-------
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Paragon A n a l y t i c s , I n c .
M D L f o r Method S W 8 2 7 0

Matrix: L I Q U I D
Extraction Method: S W 3 5 1 0

A n a l y s i s D a t e : 02/05/2001
ActiveDate: 0 5 / 1 6 / 2 0 0 1
ExpireDate: 02/05/2002
Instrument: H P S V 1

Unit s: U G / L

MDL Comments:
separatory f u n n e l / S W 3 5 1 0 .

A n a l y t e : M D L : Comments:
B E N Z O ( A ) A N T H R A C E N E _ _ _ _ _ _ _ _ _ 2.34

' E " " " _ " " " " " ' ~ ~ ' ' '
N E ' " " " " '"~""~~~Zr' """"""" ~' ' ^
""""""" " ~ ~ ^ ' ~ ' J " " Z 3 fB E N Z ^ P Y R E N E - - - . . - - . . - -

B E N Z O i C A C I D
" " B E N Z ^ L A L C b H

BTs^^HLORO
BIS(|^T10R6E
B I S ( 2 ^ C H r b R O r
B I S ( ; 2 ^ 1 ™ Y L i H EB U T Y L B E N Z Y L P H T H A L A T E 2.45_CARBAZOLE ~ ~""""""" - ^ - ~-CHRYSENE"" ' " """" ——•••• -~—- —- --DI-N-lUTYL PHTHALATE" ^" " " ^ -—-----••-DI-N-bCTYL PHTHALATE " " " " " ' " " " " " "~" -~—~-
DIBEN"zb"(A,"H)ANTHRACENE _ " " " ""
DIBENZOFURAN 2.36
D I E T H Y L P H T H A L A T E _ 4 - 2
D I M E T H Y L P H T H A L A T E " " " " 3.34
F L U O R A N T H E N E 2.74
F L U O R E N E "" " " ' '2,57
H E X A C H L O R O B E N Z E N E 2-28
H E X A C H L O R O B U T A D I E N E " 1.91
H E X A C H L b R O C Y C L O P E N f A D i E N E ^ • - • • - • g -
HEXACHLbRbETHANE "" ~' "" " _ i.77
I N D E N 6 { 1 " 2 . 3 - C D ) P Y R E N E " " " """" "" "" ~3.l"'
ISOPHORONE """" 2.12
N-NITROSb-DI-N-PROPYLAMINE_ "__ 2.0S
N-NifRbSjpblMETHY"LAMiNE"~"" " """' """ '^_ "_"~~ ""V.23"
N-NITRbsbbiPHENYLAMlNE^' "_ ~" ~ " " _ "' "2.27NAPHTHALENE' "~ ~~ ~"~" " "_ "_ 2.27
NiTROBENZENE"'"""" """"""" 2.32
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Paragon A n a l y t i c s , I n c .
M D L f o r Method S W 8 2 7 0

Matrix: L I Q U I D
Extraction Method: S W 3 5 1 0

A n a l y s i s D a t e : 02/05/2001
ActiveDate: 05/16/2001
ExpireDate: 02/05/2002
Instrument: H P S V 1

Unit s: U G / L

MDL Comments:
s epara tor / f u n n e l / S W 3 5 1 0 .

A n a l y t e : M D L : Comments:
P E N T A C H L O R O P H E N O L

P H E N O LP Y R E N E "
P Y R i b l N E

5.39

82
"2.28"
l"59"
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Paragon A n a l y t i c s , I n c .
M D L f o r M e t h o d S W 8 2 7 0

Matrix: S O L I D
Extraction Method: SW3540

A n a l y s i s D a t e : 02/05/2001
ActiveDate: 07/18/2001
ExpireDate: 02/05/2002
Ins trumen t: H P S V 1

U n i t s : U G / K G

MDL Comments:
s o l i d . 3540/8270.

A n a l y t e : M D L : Comments:
1 . 2 . 4 - T R I C H L O R O B E N Z E N E _ __38.9_
'l^2-DlCHlb'R'o^ETiZEliiE"" ~" ' ~~~_2" _^'~"~~_ ?M_
l",3-DiCHLOR6BENZENE'"""' "~_ J~J_^3J*_~_

^" ~""~ ~ ""_ 36.6_"_ -—•--— ••••- —~^~
_ _ " _""" """56.4 ~OL" ------- ---—••-—

" " ' _ " " _ _ _ " ~ ' " "
2,4-l3IMETHYLPHNL J~ _̂"" ^ ""
2 7 4 - p J N I T R b P H E N O L " """' " ~""_~" __ _2 ^ D l N " l J R 6 f p J L U E N E " "" • • - • - - • - • — — • • . 'j
2 ^ D I N i t R O T b r U E N E ' "̂  ~~
2-CHLORONAPHTHALENE' "" """" " ~ ' " '"""" 4Z22-CH"^OPHENp"L_^ J ' " ^ .̂ ........
a ^ E j ^ i ^ P h m w L E N l J " ' ™ ' " " " ^ " " _ J ^ .̂-_.-
2 ^ Y T T r Y L P H E N p L ~ ~ --- .......... . ^.-
2-NITROANTiJNE~ _ ~"~^'~'" - - - - - - - - ^_ 147
i ^ i T R O P H E N O L " ~ -•••-^- ••••—----— —- -^g

" 3 + 4 - M E T H Y L P H E N 6 L _ " " " " " ""~160""
S ^ ' - b i ^ l O R ^ E N Z i D i N E " "J "~ 334_
S-NlfROANiUNE" """ " 3 1 6
4 1 6 - D l N ] t " R b - 2 - M E T H Y r P H E N b L " " 204""
i-BROMOPHENYrPHENYL E T H E R " " " " " 50.4
4<;HLC)R"b-3-IVIEfHYLPHEN6L'""""" " ' 67.1
4 - C H L O R p A N l Q N E " "' """ " "" 61.1

'4^HLOi?bpTlEi^''p'H'E^Vj:'EnjER "" 716
4 - M E T H Y L P H E N O L ^ " ' " " " " " " — • - - " - ""47.7
4 - N l t R O A N I U N E " " ~ .---•••• •—- ^ ^
4-NITROPHENOL ' " _ _ ' "" __ __ 1 496
ACENAPHTHENE "~" ~-~~^ ^ _ ~"̂"ACENAPHfHYLENE - - - - - --• — . .....̂ ... --—-
A N I L I N E ^ _ _ " " " ' ' _ _ """' " _ " ' ^ _

" A l s l T H ' W k C E _ N E ^ 2 ' " ' " " " _ ' _ _ "A 2 O B E N Z E N E •----•- -- - - -----
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Paragon A n a l y t i c s , I n c .
M D L f o r M e t h o d S W 8 2 7 0

Matrix: S O L I D M D L Comments:
Extraction Method: SW3540 s o l id 3540/3270.

A n a l y s i s D a t e : 02/05/2001
ActiveDate: 07/18/2001
ExpireDate: 02/05/2002
Instrument: H P S V 1

U n i t s : U G / K G

A n a l y t e : ______ M D L : Comments:
B E N Z I D I N E 3 4 6

- - __ __— _ - _-'BENZO(A)PYRENE"_ ""^ __ _^____ __"_ JI 3 6 -^
B E ^ z 6 B ) F L U O R A N T H E N E " ' ~_ ' ' ~_56-6~

" " " ~ ' ~ ' ~ " ' " " " ' " " ~
B E N Z O J C A C I D _ 200_
B E N Z Y L A L C b H O L " ' ~ ' " ' - - - - - '~~'""~

40.5
BIS(2-CHLOROISOPROPYL)ETHER 40.4_
BIS(2-ET^YLHEXYL)PHfHALATE """ " ' """" _ "̂ 45.2~BUTYL"BENZYL PHTHALATE ' ' "~~"'J """"' "" ~i2 "
C A R B A Z O L E " ' ^ """ "" "~_' " "76.9
CHRYSENE. " ' " " " " " " " " "^"""_ "" "" ' " " " " " 4 9 . 3 "bi-N-BUTYL '"PHTHALATE" " ' ~ "' "~" "' _ 42"D I - N - ' O C T Y l P H T H A L A T E - ' • • - - - • - • • - - - ^
DIBENZO(A,H)ANTHRACENE - - - •— ~ ^
DIBENZOFURAN """" "" - . - . .~-- . .

"FLUORANTHENE" " "" J" _""' " """ """""' 66.9
F L U O R E N E " " — — — — - - — " - — - - ' - - ' "
HEXACHLQROBENZENE ---.. ^. .............
H E X A C H L O R O B U T A b l E N E ;""""" ' " " " " — - • - - - - -
H E X A C H l 6 R O C Y C L 6 P E N f A D I E N E ^ _ " "" "" '' ^'"JasTHEXACHLOROETHANE" -~~---- ----- — --—
INDENC'OT.S-CDJPYRE'NE " _ """ """"" 133ISOPHORONE" "~"" "" " '~"~ "" """"" 48.6̂
N-NITROSO-DI-N-PROPYLAMINE 51̂ 3"
N-NiTRbs6blMETHYLAMINE "" ...-.- -gg_.......
N-NlfRdspDIPHENYLAWIINE ........... .-̂ ^
N A P H T H A L E N E " " ' " " " " ^ ~ ~ - ^ ' j u l i "
NlfROBENZE"NE """" " """" "~ ' " '""~'
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Paragon A n a l y t i c s , I n c .
MDL for Method SW8270

Matrix: S O L I D
Extraction Method: SW3540

A n a l y s i s D a t e : 02/05/2001
ActiveDate: 07/18/2001
ExpireDate: 02/05/2002
Instrument: H P S V 1

U n i t s : U G / K G

MDL Comments:
s o l i d . 3540/8270.

A n a l y t e : M D L : Comments:
P E N T A C H L O R O P H E N O LP H E N A N T H R E N E
P H E N O L " - - " " " " " " " " "
P Y R E N E
P Y R I D I N E

179

76.5_
"4676"
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P a r a g o n A n a l y t i c s , I n c .
M D L f o r M e t h o d S W 8 2 7 0 P A H

M a t r i x : S O L I D
Extrac t ion Method: SW3540

A n a l y s i s D a t e : 0 2 / 1 2 / 2 0 0 1
A c t i v e D a t e : 02 /12/2001
E x p i r e D a t e : 0 2 / 1 2 / 2 0 0 2
I n s t r u m e n t : H P S V 1

U n i t s : U G / K G

M D L Comments:
Entered 2 / 1 5 / 2 0 0 1 . L M P edited 02/23/01 dbh. T H E S E
M D L V A L U E S A R E U S E D F O R "LOW L E V E L " P A H s .

A n a l y t e : M D L : Comment s:
2 - M E T H Y L N A P H T H A L E N EA C E N A P H T H E N E " " " "A C E N A P H T H Y L E N E " " _ ' _A N T H R A C E N E "

13.8l o T f
13.4
12.2
16.2_

B E N Z O ( B ) F L U O R A N T H E N E 12.2
B E N Z O ( G , H , I ) P E R Y L E N E
B E N Z O ( K ) F L U 6 R A N T H E N E
CHRYSENE """
D I B E N Z O ( A , H ) A N T H R A C E N E
F L U O R A N T H E N E
F L U O R E N E
I N D E N O ( 1 , 2 , 3 - C D ) P Y R E N E
N A P H T H A L E N E
P H E N A N T H R E N E
P Y R E N E

19.4
13.4
11.6

~30.8

24.8
8.31
9.48
13.Y

Reported on: 23-Feb-01 8:51:03 AM LIMS Version: 1 927 Page: 1 of 1



Paragon A n a l y t i c s , I n c .
M D L f o r M e t h o d S W 8 3 1 0

Matrix: S O L I D
Extraction Method: SW3540

A n a l y s i s D a t e : 0 5 / 1 1 / 2 0 0 1
ActiveDate: 07/02/2001
Expir eDate: 0 5 / 1 1 / 2 0 0 2
Ins trument: H P L C - 1

Unit s: U G / K G

MDL Comments:

A n a l y t e : M D L : Comments:
1 - M E T H Y L N A P H T H A L E N E _
2 - I ^ E T ~ H Y L I ^ A P H T H A L E N E
A C E N A P H T H E N E 6 . T 7 _

~iOA '
"O366"

B E " N Z O ( A ) A N T H R A C E N E

B E N Z b ( G i", H^JPERYLEN E "
B E N Z p ( K ) F L U O R A N T H E N E " ' "
CHRYSENE --- --
D I B E N Z O ( A , H ) A N T H R A C E N E
F L U O R A N T H E N E
F L U O R E N E
I N D E N O ( 1 ,2,3-Cb)P Y R E N E
N A P H T H A L E N E
P H E N A N T H R E N E
P Y R E N E

' 983
"6".473

O889

5.36
"0.557

Reported on: 13-Aug-01 1:41:24PM UMS Version: 1.953 Page: 1 of 1



Paragon A n a l y t i c s , I n c .
M D L f o r Method S W 8 3 1 0

Matrix: L I Q U I D
Extraction Method: SW3520

A n a l y s i s D a t e : 0 5 / 1 1 / 2 0 0 1
ActiveDate: 07/02/2001
ExpireDate: 0 5 / 1 1 / 2 0 0 2
Instrument: H P L C - 1

Units: U G / L

MDL Comments:

A n a l y t e : M D L : Comments:
1 - M E T H Y L N A P H T H A L E N E
2 ' E f H Y L N A P H f H A L E N E

0.327

0323"
A N T H R A C E N E
B E N Z O ( A ) A N T H R A C E N E
B E N Z O ( A ) P Y R E N E
B E N Z O ( B ) F L U O R A N T H E N E
B E N Z O ( G , H , I ) P E R Y L E N E

0.0108
0.0127
0.0153
0.0201
0.028

C H R Y S E N ED I B E N K ) ( A , J H ) A N T H R A C E N E _
F L U O R A S t H E N E " • • " " - — — — —
F L U O R E N E "
I N D E N O ( r 2 , 3 - C D J P Y R E N E '
NAPHTHALENE "~" ""'

• P Y R E N E

0.0082
o e z
0X113"0128"
0^0183
0.0141

Reported on: 13-Aug-01 1 : 4 1 : 5 0 P M LIMS Version: 1.953 Page: 1 of 1



Paragon A n a l y t i c s , I n c .
M D L f o r Method S W 8 3 3 0

Matrix: L I Q U I D
Extraction M e t h o d : M E T H O D

A n a l y s i s D a t e : 05/08/2001
ActiveDate: 08/02/2001
ExpireDate: 05/08/2002
Instrument: H P L C - 1

U n i t s : U G / L

MDL Comments:
C-18 values entered in LIMS. DBH

A n a l y t e : M D L : Comments:
1 , 3 , 5 - T R I N I T R O B E N Z E N E
i / 3 - b l l Q l r R d B E N Z E N E "

0.0305

2 - D T R O O L U E N E o 2 4 3
2 , 6 - D I N I T R O T O L U E N E
2-AM7NO^4,6-DNf ~ ~~~
2 - N i f R O f O L U E N E " " 0.0181

_0.03bT
X0297

3 - N I T R O T O L U E N E

4 - N J f R O T b L U E N E"HMX •••"""" "~ "
N I T R O B E N Z E N E
RDX
T E T R Y L

00227
~076319

.0303

Reported on: 13-Aug-01 1:42:33 PM L I M S Version: 1.953 Page: 1 of 1



Paragon A n a l y t i c s , I n c .
M D L f o r M e t h o d S W 8 3 3 0

Matrix: S O L I D
Extraction Method: M E T H O D

A n a l y s i s D a t e : 01 /09/2001
ActiveDate: 08/06/2001
ExpireDate: 01 /09/2002
I n s t a l m e n t : H P L C - 1

U n i t s : U G / K G

MDL Comments:
C-18 values entered. DBH

A n a l y t e : MDL: Comments:
1 , 3 , 5 - T R I N I T R O B E N Z E N E
1 , 3 - D f l ^ f R O B E N Z E N E ~ "'

_35.2
~667l""sag"

2 , 6 - D I N I T R O O L U E N E

2 - N I T R p f O L U E N E
S - N I T R O t O L U E N E
4 - A M I N O - 2 , 6 - D N T
4 - N l f R q T O L U E N E
H M X
N I T R O B E N Z E N E
R D X ' "
T E T R Y L

572

62

Reported on: 06-Aug-01 10:01:55 AM L I M S Version: 1.953 Page: 1 of 1



Paragon A n a l y t i c s , I n c .
M D L f o r Method S W 9 0 1 0

Matrix: S O L I D
Extraction Method: M E T H O D

Analys i sDate: 02/21/2001
ActiveDate: 03/05/2001
ExpireDate: 02/21/2002
Instrument: S P E C

Unit s: U G / K G

MDL Comments:

A n a l y t e : M D L : Comments:
C Y A N I D E 193

Reported on: 13-Aug-01 1:43:13 PM LIMSVereion: 1.953 Page: 1 of 1



Paragon A n a l y t i c s , I n c .
M D L f o r M e t h o d S W 9 0 1 0

Matrix: L I Q U I D
Extraction Method: METHOD

A n a l y s i s D a t e : 0 1 / 1 6 / 2 0 0 1
ActiveDate: 01/26/2001
ExpireDate: 0 1 / 1 6 / 2 0 0 2
I n s t r u m e n t : S P E C

U n i t s : U G / L

MDL Comments:

A n a l y t e : M D L : Comments:
C Y A N I D E 5.28

Reported on: 13-Aug-01 1:43:36 PM LIMS Version: 1.953 Page: 1 of 1



E N C L O S U R E 4:
Paragon Cal i b ra t i on Data / Case Narra t iv e s



P a r a g o n A n a l y t i c s , I n c .T O T A L M E T A L S C A S E N A R R A T I V E
W a s h i n g t o n Group I n t e r n a t i o n a l , Inc.

E P A R A C - 4 9 9 4 1 0 0 7
Order N u m b e r - 0103075

1. T h i s report consists of six s ludge samples.
2. The samples were received cool and intact on 3 / 1 0 / 0 1 .
3. The samples were prepared for analysis based on S W - 8 4 6 , 3rd Edition procedures.

For analysis by Trace ICP, the samples were diges ted f o l l o w i n g method 3050B
and PAI SOP 806 Rev. 5.
For analysis by Cold V a p o r AA ( C V A A ) , the samples were diges ted f o l l o w i n g
method 7471A and PAI SOP 812 Rev. 7.

4. The samples were analyzed f o l l o w i n g SW-846 3rd Edit ion procedures.
Analys i s by Trace ICP f o l l o w e d method 601 OB and PAI SOP 807 Rev. 5.

The re lat ionship between intensity and concentration for each element is
established using at least four standards, one of which is a blank solution. The
equation which relates intensity to concentration is:

I = Ao + (Ai * cn) + (A2 * c 2 n)
where: I = intensity

c = concentration
AO = o f f s e t c o e f f i c i e n t
A] = gain c o e f f i c i e n t
A.2 = curvature c o e f f i c i e n t
n = exponent c o e f f i c i e n t

During sample analysis concentrations are computed by the so f tware and the
results are printed in mg/L. The instrument so f tware does not provide a
printout which gives both intensity and concentration. The va l id i ty of the
calibration equation is tested by analyzing the f o l l o w i n g solutions: a blank, a
low level check solution with concentrations near the reporting l imi t , an I n i t i a l

P A R A G O N A N A L Y T I C S , I N C . 0000 i



Calibration Veri f i ca t ion (ICV) standard from a 2n d source standard solution
with concentrations near the middle of the analytical range, a Continuing
Calibration Ver i f i ca t i on ( C C V ) standard with concentrations at two times
those in the ICV, and a readback of the highest calibration standard.
These solutions provide verification that the calibration equations are
func t ioning proper ly throughout the analytical range of the instrument. During
sample analysis d i lu t ions are made for analytes found at concentrations above
the highest calibration standard. No results are taken from extrapolat ions
beyond the highest standard.

Analysis by C V A A f o l l o w e d method 7471A and PAI SOP 812 Rev. 7.
The relationship between intensity and concentration is determined daily, prior
to sample analysis. At least f ive standards and a blank solution are analyzed to
establish the calibration curve. The instrument software performs a linear
regression to fit the calibration data to a curve of the form:

cone. = B * I + C
where: cone. = concentration

B = s lope co e f f i c i en t
I = intensity
C = intercept c o e f f i c i en t

A printout summarizing the calibration data supp l i e s the calibration curve and
correlation co e f f i c i en t . During sample analysis both intensity and
concentration values are printed. Dilutions are made for concentrations above
the highest calibration standard. No results are taken from extrapolations
above the highest standard.

5. All standards and solutions are NIST traceable and were used within their
recommended she l f l i f e .

6. The samples were prepared and analyzed within the established hold times.
All in house quality control procedures were f o l l o w e d , as described below.
7. General quality control procedures.

• A preparation (method) blank and laboratory control sample were digested and
analyzed with the samples in each digestion batch. There were not more than
20 samples in each digestion batch.

• The preparation (method) blank results associated with each digestion batch
were below the practical quantitation limits for the requested analytes.

• The laboratory control sample associated with each diges t ion batch was within
the acceptance limits. T h i s indicates complete diges t ion according to the
method.

00002



• All initial and continuing calibration blanks associated with each analytical
batch were below the practical quantitation limits for the requested analytes.

• All initial and continuing calibration verif ications associated with each
analytical batch were within the acceptance criteria for the requested analytes.
T h i s indicates a valid calibration and stable instrument conditions.

• The interference check samples and high standard readbacks associated with
Method 601 OB analyses were within acceptance criteria.

8. Matrix s p e c i f i c quality control procedures.
PAI sample ID 0103168-1 was designated as the quality control sample for the
Trace ICP analyses. PAI sample ID 0103075-3 was designated as the quality
control sample for the C V A A analysis.
• A matrix spike and matrix spike duplicate were digested and analyzed with

each batch. All acceptance criteria for accuracy were met with the f o l l o w i n g
exceptions.

Analyte S a m p l e ID
Antimony 0103168-1MS and MSD
Manganese 0 1 0 3 1 6 8 - 1 M S and MSD

The native sample results are f l a g g e d for matrix spike fai lure and an analytical
post spike was performed. Results of the spike were acceptable indicating that
the matrix was not s igni f i cant ly a f f e c t i n g quantitation of these analytes.

• Matrix spike recoveries could not be evaluated for the f o l l o w i n g analytes.
Analvte S a m p l e ID
Aluminum 0103168-1
Iron 0103168-1

The concentrations of these analytes in the native sample were greater than
four times the concentration of matrix spike added during the digestion. When
sample concentration is that much greater than the spike added, spike
recoveries may not be accurate. The laboratory control sample indicates that
the digestion and analysis were in control.

• A sample dupl i ca t e and matrix spike dupl i ca t e were diges ted and analyzed
with each batch. All acceptance criteria for precision were met.

• A serial dilution was analyzed with the ICP batch. All acceptance criteria were
met.

9. PAI sample IDs 0103075-3, -4, -6, and -7 required dilutions to bring lead into the
analytical range of the Trace ICP; PAI sample IDs 0103075-6 and -7 required
dilutions to bring zinc into analytical range; and PAI sample ID 0103075-8
required a dilution to bring potassium into analytical range.

C O O Q 3



The data contained in the f o l l o w i n g report have been reviewed and approved by the
personnel l i s ted below:

Meli s sa Grytdal Date
Data Reporting S p e c i a l i s t

R e v i e w e r ' s I n i t i a l s Date

C E R T I F I C A T I O N

Paragon Analytics, Inc. cert i f i e s that the analyses reported herein are true, complete and
correct within the l imit s of the methods employed.

G O - 0 3 4



I C P M e t a l s
Method S W 6 0 1 0

Cal i bra t i on V e r i f i c a t i o n s
Lab Name: Paragon Analyt i c s , Inc.

Work Order Number: 0103075
Client Name: W a s h i n g t o n Group I n t e r n a t i o n a l , Inc .

C l i e n t P r o j e c t ID: ERA RAC 49941007

t ; I n i t i a l Calibrat ion
Run ID: IT010402-1A1

Date Analyzed: 04/02/2001
Result Uni t s : M G / L

I CASNO

i 7429-90-5
7440-36-0

| 7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6i — — — — — — — —7439-92-1
7439-95-4
7439-96-5
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Target Analyt e
A L U M I N U M
A N T I M O N Y

I A R S E N I C
B A R I U M
B E R Y L L I U M
C A D M I U M
C A L C I U M
C H R O M I U M
COBALT
COPPER
I R O N
LEAD
M A G N E S I U M
M A N G A N E S E
N I C K E L
P O T A S S I U M
S E L E N I U M
S I L V E R
S O D I U M
T H A L L I U M
V A N A D I U M
Z I N C i

S p i k eA d d e d
25.3
0.25
0.25
0.25
0.25
0.25
25.3
0.25
0.25
0.25
10.3
0.25
25.3
0.25
0.25
10

0.25
0.25
10.3
0.25
0.25
0.25

Result
24.9

0.253
0.257
0.245
0.249
0.245

25.1
0.254
0.246
0.248

10.2
0.258

25.3
0.246
0.251

10
0.256
0.249

10
0.249
0.246
0.249

Report ingLimi t
0.2

0.02
0.01

0.1
0.005
0.005

1
0.01
0.01
0.01

0.1
0.003

1
0.01
0.02

1
0.005

0.01
1

0.01
0.01
0.02

ResultQ u a l i f i e r % Rec.
99

101
103

98
100

98
99

101
99
99
99

103
100

98
101
100
102

99
98

100
98

100

ControlL i m i t s
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%

Data Package ID: IT0103075-1
Date P r i n t e d : T h u r s d a y , April 05, 2001 Paragon Analytics Inc.

LIMS Version: 1.935
Page 12 of 21
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I C P M e t a l s
Method SW6010

C a l i b r a t i o n V e r i f i c a t i o n s
Lab Name: Paragon A n a l y t i c s , Inc.

Work Order Number: 0103075
C l i e n t N a m e : W a s h i n g t o n G r o u p I n t e r n a t i o n a l , I n c .

C l i e n t P r o j e c t I D : ERA RAC 49941007
Run ID: I T 0 1 0 4 0 2 - 1 A 1

Date A n a l y z e d : 04/02/2001
Result Uni t s : M G / L

C A S N O

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7440-02-0
7440-09-7
7782-49-2
7440-22-4 !
7440-23-5 i
7440-28-0 |
7440-62-2 j
7440-66-6 !

Target A n a l y t e
A L U M I N U M
A N T I M O N Y
A R S E N I C
B A R I U M
B E R Y L L I U M
C A D M I U M
C A L C I U M
C H R O M I U M
COBALT
C O P P E R
IRON
LEAD
M A G N E S I U M
M A N G A N E S E
N I C K E L
P O T A S S I U M

S E L E N I U M
S I L V E R
S O D I U M
T H A L L I U M
V A N A D I U M
Z I N C

S p i k eAdded
50.5
0.5
0.5
0.5
0.5
0.5

50.5
0.5
0,5
0.5

20.5
0.5

50.5
0.5
0.5
20
0.5
0.5

20.5
0.5
0.5
0.5

Result

49.9
0.508
0.508
0.493
0.495
0.483

50.5
0.503
0.486
0.503

20.4
0.51
50.6

0.487
0.534

20.2
0.505
0.499

20.5
0.497

0.49
0.494

Repor t ingLimit
0.2

0.02
0.01

0.1
0.005
0.005

1
0.01
0.01
0.01

0.1
0.003

1
0.01
0.02

1
0.005

0.01
1— — — — — — — — .0.01

0.01
0.02

ResultQ u a l i f i e r % Rec.
99

102
102

99
99
97

100
101
97

101
100
102
100

97
107
101
101
100
100

99
98
99

ControlLimit s
90-110%
90-110%
90-110%
90-110%
90-110% i
90-110% i
90-110% !
90-110% !
90-110% |
90-110% I
90-110% !., ... |
90-110% !
90-110%
90-110% |
90-110% |
90-110%
90-110% i
90-110% |
90-110% j
90-110% |
90-110% !
90-110% i

Data Package ID: IT0103075-1
Date Printed: Thursday, April 05, 2001 Paragon Analytics Inc.

LIMS Version: 1.935
Page 1 of 21
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I C P M e t a l s
Method SW6010

Calibra t i on V e r i f i c a t i o n s
Lab Name: Paragon A n a l y t i c s , Inc.

Work Order Number: 0103075
Cli en t Name: Wash ing ton Group Internat ional , Inc.

Cli en tPro j e c t ID: ERA RAC 49941007

lili Cont inuing Cal ibra t ion
Run ID: IT010402-1A1

Date Analyzed: 04/02/2001
Result Units: M G / L

C A S N O

7429-90-5
7440-36-0
7440-38-2
7440-39-3

! 7440-41-7
7440-43-9
7440-70-2

j 7440-47-3
7440-48-4
| 7440-50-8
7439-89-6
7439-92-1
7439-95-4

i 7439-96-5
! 7440-02-0 }
7440-09-7 !
7782-49-2 '•
7440-22-4 '
7440-23-5 ;
7440-28-0 I
7440-62-2 I
7440-66-6 I

T a r g e t A n a l y t e
A L U M I N U M
A N T I M O N Y
A R S E N I C
B A R I U M
B E R Y L L I U M
C A D M I U M
C A L C I U M
C H R O M I U M
C O B A L T
COPPER
IRON
L E A D
M A G N E S I U M
M A N G A N E S E
N I C K E L
P O T A S S I U M
S E L E N I U M
S I L V E R
S O D I U M
T H A L L I U M
V A N A D I U M
Z I N C

S p i k eA d d e d
50.5
0.5
0.5
0.5
0.5
0.5

50.5
0.5
0.5
0.5

20.5
0.5

50.5
0.5
0.5
20
0.5
0.5

20.5
0.5
0.5
0.5

Result
49.7

0.503
0.506
0.494
0.494
0.484

50.5
0.502
0.486
0.502

20.4
0.512

50.6
0.487
0.535

20.2
0.507
0.501

20.5
0.5

0.488
0.494

Repor t ingLimit
0.2

0.02
0.01

0.1
0.005
0.005

1
0.01
0.01
0.01

0.1
0.003

1
0.01
0.02

1
0.005

0.01
1

0.01
0.01
0.02

ResultQ u a l i f i e r

i

% Rec.
99

101
101

99
99
97

100
100

97
100

99
103
100

97
107
101
101
100
100
100

98
99

ControlLimit s
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110% i
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%

Data Package ID: IT010307&-1
Date Printed: T h u r s d a y , April 05,2001 Paragon Analytics Inc.

LIMS Version: 1.935
Page 4 of 21
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I C P M e t a l s
M e t h o d S W 6 0 1 0

C a l i b r a t i o n V e r i f i c a t i o n s
Lab Name: Paragon A n a l y t i c s , Inc.

Work Order Number: 0103075
C l i e n t N a m e : W a s h i n g t o n G r o u p I n t e r n a t i o n a l , I n c .

C l i e n t P r o j e c t ID: EPARAC 49941007
CCV3
Continuing C a l i b r a t i o n

Run ID: IT010402-1A1
Date Analyzed: 04/02/2001

Result Uni t s: M G / L

C A S N O

7429-90-5
7440-36-0
7440-38-2

j 7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8

! 7439-89-6
7439-92-1
7439-95-4
7439-96-5
7440-02-0 i
7440-09-7
7782-49-2 ;
7440-22-4
7440-23-5 I
7440-28-0 |
7440-62-2 j
7440-66-6 I

Targe t A n a l y t e
A L U M I N U M
A N T I M O N Y
A R S E N I C
B A R I U M
B E R Y L L I U M
C A D M I U M
C A L C I U M
C H R O M I U M
COBALT
COPPER
IRON
L E A D
M A G N E S I U M
M A N G A N E S E
N I C K E L
P O T A S S I U M
S E L E N I U M
S I L V E R
S O D I U M
T H A L L I U M
V A N A D I U M
Z I N C

S p i k eA d d e d
50.5
0.5
0.5
0.5
0.5
0.5

50.5
0.5
0.5
0.5

20.5
0.5

50.5
0.5
0.5
20
0.5
0.5

20.5
0.5
0.5
0.5

Result
49.5

0.507
0.507
0.491
0.493
0.486
50.4

0.503
0.485
0.498

20.3
0.513

50.5
0.486
0.538

20.2
0.509
0.501

20.6
0.501
0.487
0.492

Repor t ingLimit
0.2

0.02
0.01
0.1

0.005
0.005

1
0.01
0.01
0.01

0.1
0.003

1
0.01
0.02

1
0.005

0.01
1

0.01
0.01
0.02

ResultQ u a l i f i e r % Rec.
98

101
101
98
99
97

100
101

97
100

99
103
100

97
108
101
102
100
101
100

97
98

ControlL i m i t s
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%

Data Package ID: IT0103075-1
Date Printed: T h u r s d a y , April 05, 2001 Paragon Analytics Inc.

LIMS Version: 1.935
Page 5 of 21
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I C P M e t a l s
Method SW6010

C a l i b r a t i o n V e r i f i c a t i o n s
Lab Name: Paragon A n a l y t i c s , I n c .

Work Order Number: 0103075
C l i e n t Name: W a s h i n g t o n G r o u p I n t e r n a t i o n a l , Inc .

Cli en tPro j e c t ID: ERA RAC 49941007
| f C C V 4

; C o n t i n u i n g C a l i b r a t i o n
Run ID: IT010402-1A1

Date A n a l y z e d : 04/02/2001
Result Units: M G / L

C A S N O

7429-90-5
7440-36-0

| 7440-38-2
I 7440-39-3
I 7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6 •
7439-92-1 >
7439-95-4 :

T a r g e t A n a l y t e
A L U M I N U M
A N T I M O N Y
A R S E N I C
B A R I U M
B E R Y L L I U M
C A D M I U M
C A L C I U M
C H R O M I U M
COBALT
COPPER
I R O N
L E A D
M A G N E S I U M

7439-96-5 M A N G A N E S E
7440-02-0 i
7440-09-7 !
7782-49-2 i
7440-22-4 '•

N I C K E L
P O T A S S I U M

S p i k eA d d e d
50.5
0.5
0.5
0.5
0.5
0.5

50.5
0.5
0.5
0.5

20.5
0.5

50.5
0.5
0.5
20

SELENIUM 0.5
S I L V E R

7440-23-5 S O D I U M
7440-28-0 I THALLIUM
7440-62-2 ! VANADIUM
7440-66-6 | ZINC

0.5
20.5
0.5
0.5
0.5

Result
49.3

0.502
0.503
0.489
0.491
0.484

50.2
0.5

0.483
0.495

20.3
0.512

50.3
0.484
0.536

20.1
0.507
0.499

20.5
0.493
0.485
0.489

ReportingLimit
0.2

ResultQ u a l i f i e r

0.02
0.01

I
0.1

0.005
0.005

1
0.01
0.01
0.01

0.1
0.003

1
0.01
0.02

1
0.005

0.01
1

0.01
0.01
0.02

% Rec.
98

101
101
98
98
97

100
100

ControlL i m i t s
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%

97 90-110%
99 | 90-110%
99 90-110%

102 90-110%
100
97

107
101
101
100
100

99
97
98

90-110%
90-110%
90-110%
90-110%
90-110%
90-110% !
90-110%
90-110%
90-110%
90-110%

Data Package ID: IT0103075-1
Date Prin t ed: T h u r s d a y , April 05,2001 Paragon Analytics Inc.

LIMS Version: 1.935
Page 6 of 21
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I C P M e t a l s
M e t h o d S W 6 0 1 0

C a l i b r a t i o n V e r i f i c a t i o n s
Lab Name: Paragon Analyt i c s , Inc.

Work Order Number: 0103075
C l i e n t Name: W a s h i n g t o n G r o u p I n t e r n a t i o n a l , I n c .

C l i e n t P r o j e c t I D : E P A R A C 49941007

: Continuing Calibrat ion
Run ID: IT010402-1A1

Date Analyzed: 04/02/2001
Result U n i t s : M G / L

C A S N O

! 7429-90-5
j 7440-36-0
7440-38-2
7440-39-3
7440-41-7

j 7440-43-9
i 7440-70-2
| 7440-47-3
j 7440-48-4
; 7440-50-8
7439-89-6

! 7439-92-1
7439-95-4
7439-96-5
7440-02-0
7440-09-7

Target Analyt e
I A L U M I N U M

A N T I M O N Y
A R S E N I C
B A R I U M
B E R Y L L I U M
C A D M I U M
C A L C I U M
C H R O M I U M
COBALT
COPPER
IRON
LEAD
M A G N E S I U M
M A N G A N E S E
N I C K E L
P O T A S S I U M

7782-49-2 i SELENIUMi
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

S I L V E R
S O D I U M
T H A L L I U M
V A N A D I U M
Z I N C

S p i k eAdded
50.5
0.5
0.5
0.5
0.5
0.5

50.5
0.5
0.5
0.5

20.5
0.5

50.5
0.5
0.5
20
0.5
0.5

20.5
0.5
0.5
0.5

Result
49.1

0.507
0.504

0.49
0.489
0.481

50
0.495
0.482
0.495

20.2
0.51
50.2

0.475
0.517

20.2
0.508
0.499

20.2
0.496
0.484
0.484

ReportingLimit
0.2

0.02

ResultQ u a l i f i e r

0.01
0.1

0.005
0.005

1
0.01
0.01
0.01

0.1
0.003

1
0.01
0.02

1
0.005

0.01
1

0.01
0.01
0.02

% Rec.
97

101
101

98
98
96
99
99
96
99
98

102
99
95

103
101
102
100
99
99
97
97

ControlL i m i t s
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%

Data Package ID: IT0103075-1
Date Printed: Thur sday , April 05,2001 Paragon Analytics Inc.

LIMS Version: 1.935
Page 7 of 21
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I C P M e t a l s
Method SW6010

C a l i b r a t i o n V e r i f i c a t i o n s
Lab N a m e : Paragon A n a l y t i c s , Inc.

Work Order N u m b e r : 0103075
C l i e n t Name: Washington Group Interna t i ona l , Inc.

C l i e n t P r o j e c t ID: ERA RAC 49941007

QC T y p e : C o n t i n u i n g C a l i b r a t i o n
R u n I D : I T 0 1 0 4 0 2 - 1 A 1

Date A n a l y z e d : 04/02/2001
Result U n i t s : M G / L

C A S N O

| 7429-90-5
7440-36-0

| 7440-38-2
! 7440-39-3
7440-41-7
7440-43-9

i 7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6

I 7439-92-1
i 7439-95-4
| 7439-96-5
[7440-02-0
| 7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Target Analyte
A L U M I N U M
A N T I M O N Y
A R S E N I C
B A R I U M
B E R Y L L I U M
C A D M I U M
C A L C I U M
C H R O M I U M
COBALT
COPPER
I R O N
L E A D
M A G N E S I U M
M A N G A N E S E
N I C K E L
P O T A S S I U M
S E L E N I U M
S I L V E R
S O D I U M
T H A L L I U M
V A N A D I U M
Z I N C

SpikeA d d e d
50.5
0.5
0.5
0.5
0.5
0.5

50.5
0.5
0.5
0.5

20.5
0.5

50.5
0.5
0.5
20
0.5
0.5

20.5
0.5
0.5
0.5

Result
48.7

0.502
0.498
0.482
0.486
0.476

49.6
0.493
0.479

0.49
20

0.505
49.9

0.473
0.51

20
0.498
0.495

20.1
0.491

0.48
0.477

ReportingLimit
0.2

0.02
0.01

0.1
0.005
0.005

1
0.01
0.01
0.01

0.1
0.003

1
0.01
0.02

1
0.005

0.01
1

0.01
0.01
0.02

ResultQ u a l i f i e r % Rec.

97
100
100

96
97
95
98
99
96
98
97

101
99
95

102
100
100
99
98
98
96
95

ControlL i m i t s
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%

Data Package ID: 1T0103075-1
Date P r i n t e d : T h u r s d a y , April 05, 2001 Paragon Analytics Inc.

LIMS Version: 1.935
Page 8 of 21
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I C P M e t a l s
M e t h o d S W 6 0 1 0

C a l i b r a t i o n V e r i f i c a t i o n s
Lab N a m e : Paragon A n a l y t i c s , I n c .

Work Order N u m b e r : 0103075
Clien t Name: Washington Group Interna t i ona l , Inc.

C l i e n t P r o j e c t I D : E P A R A C 49941007
:|fl||||lcCV7

^ C o n t i n u i n g C a l i b r a t i o n
Run ID: I T 0 1 0 4 0 2 - 1 A 1

Date A n a l y z e d : 04/02/2001
Result Uni t s: M G / L

C A S N O

| 7429-90-5
7440-36-0

I 7440-38-2
7440-39-3
| 7440-41-7
i 7440-43-9
; 7440-70-2
; 7440-47-3
i 7440-48-4
i 7440-50-8I

7439-89-6
7439-92-1
7439-95-4
7439-96-5
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Targe t A n a l y t e
A L U M I N U M
A N T I M O N Y
A R S E N I C
B A R I U M
B E R Y L L I U M
C A D M I U M
C A L C I U M
C H R O M I U M
COBALT
COPPER
I R O N
LEAD
M A G N E S I U M
M A N G A N E S E
N I C K E L
P O T A S S I U M
S E L E N I U M
S I L V E R
S O D I U M
T H A L L I U M
V A N A D I U M
Z I N C

S p i k eA d d e d
50.5
0.5
0.5
0.5
0.5
0.5

50.5
0.5
0.5
0.5

20.5
0.5
50.5
0.5
0.5
20
0.5
0.5

20.5
0.5
0.5
0.5

Result
48.3

0.494
0.495
0.475
0.485
0.492
49.8

0.494
0.478
0.484

20
0.509

49.9
0.487
0.512

19.8
0.5

0.493
20.1

0.491
0.478
0.494

Repor t ingL i m i t
0.2

0.02
0.01

0.1
0.005
0.005

1
0.01
0.01
0.01

0.1
0.003

1
0.01
0.02

1
0.005

0.01
1

0.01
0.01
0.02

i

ResultQ u a l i f i e r % Rec.

96
99
99
95
97
98
99
99
96
97
98

102
99
97

102
99

100
99
98
98
96
99

ControlLimits
90-110%
90-110%
90-110% !
90-110%
90-110%
90-110%
90-110%
90-110%
90-110% !
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%

Data Package ID: IT0103075-1
Date Prin t ed: T h u r s d a y , Apri l 05,2001 Paragon Analytics Inc.

LIMS Version: 1.935
Page 9 of 21
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I C P M e t a l s
Method S W 6 0 1 0

C a l i b r a t i o n V e r i f i c a t i o n s
Lab N a m e : Paragon A n a l y t i c s , Inc.

Work Order N u m b e r : 0103075
C l i e n t N a m e : W a s h i n g t o n G r o u p I n t e r n a t i o n a l , I n c .

C l i e n t P r o j e c t ID: EPA RAC 49941007

Continuing Cal i bra t i on
Run ID: IT010402-1A1

Date A n a l y z e d : 04/02/2001
Result Uni t s : M G / L

C A S N O

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2

Targe t A n a l y t e
A L U M I N U M
A N T I M O N Y
A R S E N I C
B A R I U M
B E R Y L L I U M
C A D M I U M
C A L C I U M

7440-47-3 j CHROMIUM
7440-48-4
7440-50-8

COBALT
C O P P E R

7439-89-6 I IRON
t i

7439-92-1 I LEAD
7439-95-4

| 7439-96-5
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0

M A G N E S I U M
M A N G A N E S E
N I C K E L
P O T A S S I U M
S E L E N I U M
S I L V E R
S O D I U M
T H A L L I U M

7440-62-2 i VANADIUM
7440-66-6 Z I N C

S p i k eA d d e d
50.5
0.5
0.5
0.5
0.5
0.5

50.5
0.5
0.5
0.5

20.5
0.5

50.5
0.5
0.5
20
0.5
0.5

20.5
0.5
0.5
0.5

Result
48.9

0.502
0.505
0.483
0.488
0.496

50.2
0.498
0.482
0.491

20.1
0.511

50.2
0.492
0.514

20
0.504
0.498

20.4
0.497
0.482
0.491

R e p o r t i n gL i m i t
0.2

0.02
0.01

0.1
0.005
0.005

1
0.01
0.01
0.01

0.1
0.003

1
0.01
0.02

1
0.005
0.01

1
0.01
0.01
0.02

ResultQ u a l i f i e r % Rec.

97
100
101

97
98
99
99

100
96
98
98

102
100
98

103
100
101
100
100

99
96
98

ControlL i m i t s
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%

Data Package ID: IT0103075-1
Date Printed: Thursday, April 05, 2001 Paragon Analytics Inc.

LIMS Version: 1 .935
Page 10 of 21



I C P M e t a l s
Method S W 6 0 1 0

Cal ibra t i on V e r i f i c a t i o n s
Lab Name: Paragon Analyt i c s , Inc.

Work Order N u m b e r : 0103075
C l i e n t N a m e : W a s h i n g t o n G r o u p I n t e r n a t i o n a l , I n c .

C l i e n t P r o j e c t ID: ERA RAG 49941007

Continuing Calibration
Run ID: I T 0 1 0 4 0 2 - 1 A 1

Date Analyzed: 04/02/2001
Result U n i t s : M G / L

C A S N O

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

_ I

Target Analy t e
A L U M I N U M
A N T I M O N Y
A R S E N I C
B A R I U M
B E R Y L L I U M
C A D M I U M
C A L C I U M
C H R O M I U M
COBALT
C O P P E R
IRON
L E A D
M A G N E S I U M
M A N G A N E S E
N I C K E L
P O T A S S I U M
S E L E N I U M
S I L V E R
S O D I U M
T H A L L I U M
V A N A D I U M
Z I N C

S p i k eA d d e d
50.5
0.5
0.5
0.5
0.5
0.5

50.5
0.5
0.5
0.5

20.5
0.5

50.5
0.5
0.5
20
0.5
0.5

20.5
0.5
0.5
0.5

Result

48.9
0.492
0.493
0.477
0.485
0.487

50.1
0.494
0.475
0.484

20
0.506

50
0.489
0.504

19.8
0.494
0.492

20.1
0.488
0.478
0.494

ReportingLimi t
0.2

0.02
0.01

0.1
0.005
0.005

1
0.01
0.01
0.01

0.1
0.003

1
0.01
0.02

1
0.005

0.01
1

0.01
0.01
0.02

ResultQ u a l i f i e r % Rec.
97
98
99
96
97
97
99
99
95
97
98

101
99
98

101
99
99
99
98
98
96
99

ControlLimi t s
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%

Data Package ID: IT0103075-1
Date Printed: T h u r s d a y , April 05, 2001 Paragon Analytics Inc.

LIMS Version: 1.935
11 Of 21



I C P M e t a l s
Method S W 6 0 1 0

C a l i b r a t i o n V e r i f i c a t i o n s
Lab Name: Paragon A n a l y t i c s , Inc.

Work Order Number: 0103075
Clien t Name: W a s h i n g t o n G r o u p I n t e r n a t i o n a l , I n c .

C l i e n t P r o j e c t ID: E P A R A C 49941007
C C V 1 0

(& ^f&istfxSSiK* X'&fi %Continuing Calibration
Run ID: I T 0 1 0 4 0 2 - 1 A 1

Date Analyzed: 04/02/2001
Result Uni t s: M G / L

C A S N O I T a r g e t A n a l y t e
7429-90-5 i ALUMINUM
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2

A N T I M O N Y
A R S E N I C
B A R I U M
B E R Y L L I U M
C A D M I U M
C A L C I U M

1 7440-47-3 CHROMIUM
7440-48-4 ! COBALT
7440-50-8 COPPER
7439-89-6 IRONj !
7439-92-1
7439-95-4
7439-96-5

I 7440-02-0
7440-09-7
7782-49-2

L E A D
M A G N E S I U M
M A N G A N E S E
N I C K E L
P O T A S S I U M
S E L E N I U M

7440-22-4 i SILVER
7440-23-5
7440-28-0
7440-62-2 |

S O D I U M
T H A L L I U M
V A N A D I U M

7440-66-6 | ZINC

S p i k eAdded
50.5
0.5
0.5
0.5
0.5
0.5

50.5
0.5
0.5
0.5

20.5
0.5

50.5
0.5
0.5
20
0.5
0.5

20.5
0.5
0.5
0.5

Result
48.4

0.492
0.494
0.476
0.478
0.483

49.3
0.487

0.47
0.479

19.8
0.498

49.4
0.483
0.494

19.7
0.499
0.487

20
0.487
0.471
0.479

Repor t ing I ResultLimit I Q u a l i f i e r
0.2

0.02
0.01

0.1
0.005
0.005

1
0.01
0.01
0.01

0.1
0.003

1
0.01
0.02

1
0.005

0.01
1

0.01
0.01
0.02

% Rec.
96
98
99
95
96
97
98
97
94
96
97

100
98
97
99
98

100
98
98
97
94
96

ControlLimits
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110% !
90-110% I
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%

Data Package ID: IT0103075-1
Date Printed: T h u r s d a y , April 05,2001 Paragon Analytics Inc.

LIMS Version: 1.935
Page 2 of 21
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I C P M e t a l s
Method S W 6 0 1 0

Cal ibrat ion Ver i f i ca t i on s
Lab Name: Paragon A n a l y t i c s , Inc.

Work Order Number: 0103075
Client Name: Washington Group Internat ional , Inc.

Clien tProj e c t ID: ERA RAC 49941007
C C V 1 1
Cont inu ing C a l i b r a t i o n

Run ID: I T 0 1 0 4 0 2 - 1 A 1
Date A n a l y z e d : 04/02/2001

Result Uni t s: M G / L

C A S N O

I 7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9

| 7440-70-2
i 7440-47-3
| 7440-48-4
7440-50-8

j 7439-89-6
7439-92-1
7439-95-4
7439-96-5
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0 i
7440-62-2 |
7440-66-6 i

Targe t A n a l y t e
A L U M I N U M
A N T I M O N Y
A R S E N I C
B A R I U M
B E R Y L L I U M
C A D M I U M
C A L C I U M
C H R O M I U M
COBALT
COPPER
IRON
L E A D
M A G N E S I U M
M A N G A N E S E
N I C K E L
P O T A S S I U M
S E L E N I U M
S I L V E R
S O D I U M
T H A L L I U M
V A N A D I U M
Z I N C

E

S p i k eA d d e d
50.5
0.5
0.5
0.5
0.5
0.5

50.5
0.5
0.5
0.5

20.5
0.5

50.5
0.5
0.5
20
0.5
0.5

20.5
0.5
0.5
0.5 i

Result
48.2

0.489
0.491
0.478
0.475
0.483

49.3
0.488
0.469
0.478

19.8
0.498

49.2
0.482
0.494

19.7
0.5

0.488
20.1

0.485
0.472
0.477

Repor t ingLimi t
0.2

0.02
0.01

0.1
0.005
0.005

1
0.01— — — — — — — 0.01
0.01

0.1
0.003

1
0.01
0.02

1
0.005

0.01
1

0.01
0.01
0.02

ResultQ u a l i f i e r

I ——

% Rec.
96
98
98
96
95
97
98
98
94
96
96

100
98
96
99
98

100
98
98
97
94
95

ControlLimi t s
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%

Data Package ID: IT0103075-1
Date Printed: T h u r s d a y , April 05,2001 Paragon Analytics Inc.

LIMS Version: 1.935
Page 3 of 21



I C P M e t a l s
Method S W 6 0 1 0

Cal ibra t i on V e r i f i c a t i o n s
Lab N a m e : Paragon A n a l y t i c s , Inc.

Work Order Number: 0103075
C l i e n t N a m e : Wash ing ton Group Int erna t i ona l , Inc .

C l i e n t P r o j e c t I D : E P A R A C 49941007

^ Ini t ia l C a l i b r a t i o n
Run ID: IT010403-1A1

Date Analyzed: 04/03/2001
Result U n i t s : M G / L

C A S N O

7429-90-5
7440-36-0
7440-38-2
| 7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
| 7439-95-4
7439-96-5
7440-02-0 ]
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Target A n a l y t e
A L U M I N U M
A N T I M O N Y
A R S E N I C
B A R I U M
BERYLLIUM
C A D M I U M
C A L C I U M
C H R O M I U M
COBALT
COPPER

RON
LEAD
M A G N E S I U M
M A N G A N E S E
N I C K E L
P O T A S S I U M
S E L E N I U M
S I L V E R
S O D I U M

T H A L L I U M
V A N A D I U M
Z I N C

S p i k eA d d e d
25.3
0.25
0.25
0.25
0.25
0.25
25.3
0.25
0.25
0.25
10.3
0.25
25.3
0.25
0.25
10

0.25
0.25
10.3
0.25
0.25
0.25

Result

24.6
0.246
0.246
0.246
0.249
0.244
24.7

0.252
0.244
0.246
9.91

0.253
24.8

0.244
0.248

10.1
0.252
0.246

9.92
0.243
0.245
0.258

Repor t ingLimit
0.2

0.02
0.01

0.1
0.005
0.005

1
0.01
0.01
0.01
0.1

0.003
1

0.01
0.02

1
0.005

0.01
1

0.01
0.01
0.02

ResultQ u a l i f i e r % Rec.

97
98
98
98

100
98
98

101
98
98
97

101
98
98
99

101
101

99
97
97
98

103

ControlL i m i t s
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%

Data Package ID: IT0103075-1
Date Printed: Thur sday , April 05, 2001 Paragon Analytics Inc.

LIMS Version: 1.935
Page 21 of 21
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I C P M e t a l s
Method S W 6 0 1 0

C a l i b r a t i o n V e r i f i c a t i o n s
Lab Name: Paragon A n a l y t i c s , I n c .

Work Order Number: 0103075
C l i e n t N a m e : W a s h i n g t o n G r o u p I n t e r n a t i o n a l , I n c .

C l i e n t P r o j e c t ID: ERA RAC 49941007

R C C V 1
S C o n t i n u i n g C a l i b r a t i o n

Run ID: I T 0 1 0 4 0 3 - 1 A 1
Date A n a l y z e d : 04/03/2001

Result Units: M G / L

C A S N O

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Target A n a l y t e
A L U M I N U M
A N T I M O N Y
A R S E N I C
B A R I U M
B E R Y L L I U M
C A D M I U M
C A L C I U M
C H R O M I U M
C O B A L T
COPPER
I R O N
L E A D
M A G N E S I U M
M A N G A N E S E
N I C K E L
P O T A S S I U M
S E L E N I U M
S I L V E R
S O D I U M
T H A L L I U M
V A N A D I U M
Z I N C

S p i k eAdded
50.5
0.5
0.5
0.5
0.5
0.5

50.5
0.5
0.5
0.5

20.5
0.5

50.5
0.5
0.5
20
0.5
0.5

20.5
0.5
0.5
0.5

Resul t
50.2

0.5
0.501

0.5
0.499
0.485

50.6
0.503
0.487
0.505

20.3
0.509

50.4
0.49

0.526
20.6

0.504
0.499

20.7
0.495
0.494
0.488

R e p o r t i n gLimit
0.2

0.02
0.01

0.1
0.005
0.005

1
0.01
0.01
0.01

0.1
0.003

1
0.01
0.02

1
0.005

0.01
1

0.01
0.01
0.02

ResultQ u a l i f i e r % Rec.
99

100
100
100
100

97
100
101
98

101
99

102
100

98
105
103
101
100
101

99
99
98

ControlLimits
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%

Data Package ID: IT0103075-1
Date P r i n t e d : T h u r s d a y , Apri l 05,2001 Paragon Analytics Inc.

LIMS Version: 1.935
Page 13 of 21
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I C P M e t a l s
Method SW6010

C a l i b r a t i o n V e r i f i c a t i o n s
Lab N a m e : Paragon A n a l y t i c s , I n c .

Work Order N u m b e r : 0103075
C l i e n t Name: W a s h i n g t o n G r o u p I n t e r n a t i o n a l , I n c .

C l i e n t P r o j e c t ID: ERA RAC 49941007

>^:lContinuing Cal ibrat ion
R u n I D : I T 0 1 0 4 0 3 - 1 A 1

Date Analyzed: 04/03/2001
Result Units: M G / L

C A S N O

7429-90-5
7440-36-0

I 7440-38-2
i 7440-39-3I ______
7440-41-7
7440-43-9
7440-70-2

i 7440-47-3
i 7440-48-4
j 7440-50-8
7439-89-6
7439-92-1

! 7439-95-4
i 7439-96-5
7440-02-0
7440-09-7
7782-49-2
7440-22-4 |
7440-23-5

Target Analyte
A L U M I N U M
A N T I M O N Y
A R S E N I C
BARIUM
BERYLLIUM
C A D M I U M
C A L C I U M
C H R O M I U M
COBALT
COPPER
I R O N
LEAD
M A G N E S I U M
M A N G A N E S E
N I C K E L
P O T A S S I U M

S E L E N I U M
S I L V E R
S O D I U M

7440-28-0 i THALLIUM
7440-62-2
7440-66-6 i

V A N A D I U M
Z I N C

SpikeAdded
50.5
0.5
0.5
0.5
0.5
0.5

50.5
0.5
0.5
0.5

20.5
0.5

50.5
0.5
0.5
20
0.5
0.5

20.5
0.5
0.5
0.5

Result
49.7

0.498
0.496
0.495
0.496
0.481

50.1
0.498
0.482

0.5
20.2

0.509
49.9

0.485
0.512

20.2
0.499
0.497

20.6
0.489
0.487
0.497

ReportingLimit
0.2

0.02
0.01
0.1

0.005
0.005

1
0.01
0.01
0.01

0.1
0.003

1
0.01
0.02

1
0.005

0.01
1

0.01 '
0.01
0.02

ResultQualifier % Rec.
98

100
99
99
99
96
99

100
96

100
98

102
99
97

102
101
100
99

101
98
97

100

ControlLimits
90-110% !i
90-110%
90-110%
90-110%
90-110% I
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%

Data Package ID: IT0103075-1
Date P r i n t e d : T h u r s d a y , April 05, 2001 Paragon Analytics Inc.

LIMS Version: 1.935
Page 14 of 21
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I C P M e t a l s
Method SW6010

C a l i b r a t i o n V e r i f i c a t i o n s
Lab Name: Paragon A n a l y t i c s , I n c .

Work Order Number: 0103075
Client Name: Washington Group Interna t i ona l , Inc.

C l i e n t P r o j e c t ID: ERA RAC 49941007

aQtKlil iW C o n t i n u i n g C a l i b r a t i o n
Run ID: IT010403-1A1

Date A n a l y z e d : 04/03/2001
Result U n i t s : M G / L

C A S N O

7429-90-5
7440-36-0
7440-38-2

! 7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4i

j 7439-96-5
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

i

Target Analyte
A L U M I N U M
A N T I M O N Y
A R S E N I C
B A R I U M
B E R Y L L I U M
C A D M I U M
C A L C I U M
C H R O M I U M
COBALT
COPPER
IRON
L E A D
M A G N E S I U M
M A N G A N E S E
N I C K E L
P O T A S S I U M

S E L E N I U M
S I L V E R
S O D I U M
T H A L L I U M
V A N A D I U M
Z I N C

SpikeAdded
50.5
0.5
0.5
0.5
0.5
0.5

50.5
0.5
0.5
0.5

20.5
0.5

50.5
0.5
0.5
20
0.5
0.5

20.5
0.5
0.5
0.5

Result
49.6

0.499
0.497
0.497
0.493
0.481

50
0.497
0.481
0.499

20
0.508

49.7
0.484
0.512

20.3
0.506
0.497

20.7
0.487
0.486
0.479

ReportingLimit
0.2

0.02
0.01

0.1
0.005
0.005

1
0.01
0.01
0.01

0.1
0.003

1
0.01
0.02

1
0.005

0.01
1

0.01
0.01
0.02

ResultQuali f ier % Rec.
98

100
100

99
99
96
99
99
96

100
98

102
99
97

102
102
101

99
101

98
97
96

ControlLimits
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%

Data Package ID: IT0103075-1
Date Printed: T h u r s d a y , April 05, 2001 Paragon Analytics Inc.

LIMS Version: 1.935
Page 15 of 21
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I C P M e t a l s
Method SW6010

Cal i bra t i on V e r i f i c a t i o n s
Lab Name: Paragon Analyt i c s , Inc.

Work Order Number: 0103075
C l i e n t Name: W a s h i n g t o n Group Internat ional , Inc .

C l i e n t P r o j e c t ID: ERA RAC 49941007
CCV4

l i l C o n t i n u i n g C a l i b r a t i o n
Run ID: IT010403-1A1

Date Analyzed: 04/03/2001
Result Unit s: MG/L

C A S N O

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
| 7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4

} 7439-96-5
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Target Analyte
A L U M I N U M
A N T I M O N Y
A R S E N I C
B A R I U M
B E R Y L L I U M
C A D M I U M
C A L C I U M
C H R O M I U M
COBALT
COPPER
RON

LEAD
M A G N E S I U M
M A N G A N E S E
N I C K E L
P O T A S S I U M
S E L E N I U M
S I L V E R
S O D I U M
T H A L L I U M
V A N A D I U M
Z I N C

SpikeAdded
50.5
0.5
0.5
0.5
0.5
0.5

50.5
0.5
0.5
0.5

20.5
0.5

50.5
0.5
0.5
20
0.5
0.5

20.5
0.5
0.5
0.5

Result
49.6

0.494
0.495
0.492
0.494
0.48
50.1

0.496
0.483
0.498

20.1
0.509
49.8

0.481
0.512
20.2

0.501
0.497

20.7
0.486
0.486
0.478

ReportingLimit
0.2

0.02
0.01

0.1
0.005
0.005

1
0.01
0.01
0.01

0.1
0.003

1
0.01
0.02

1
0.005
0.01

1
0.01
0.01
0.02

ResultQ u a l i f i e r % Rec.

98
99
99
99
99
96
99
99
97

100
98

102
99
96

102
101
100
99

101
97
97
96

ControlLimits
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%

Data Package ID: IT0103075-1
Date P r i n t e d : T h u r s d a y , April 05, 2001 Paragon Analytics Inc.

LIMS Version: 1.935
Page 16 of 21
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I C P Meta l s
Method S W 6 0 1 0

Cal i bra t i on V e r i f i c a t i o n s
Lab Name: Paragon Analytic s , Inc.

Work Order N u m b e r : 0103075
Client Name: Washington Group Int erna t i ona l , Inc.

C l i e n t P r o j e c t I D : ERA RAC 49941007

iiccvs
I C o n t i n u i n g Calibrat ion

Run ID: I T 0 1 0 4 0 3 - 1 A 1
Date Analyzed: 04/03/2001

Result Uni t s : M G / L

C A S N O

7429-90-5
7440-36-0
| 7440-38-2
| 7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
| 7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Target Analy t e
A L U M I N U M

A N T I M O N Y
A R S E N I C
BARIUM
B E R Y L L I U M
C A D M I U M
C A L C I U M
C H R O M I U M
COBALT
COPPER
IRON
LEAD
M A G N E S I U M
M A N G A N E S E
N I C K E L
P O T A S S I U M
S E L E N I U M
S I L V E R
SODIUM
T H A L L I U M
V A N A D I U M
Z I N C

S p i k eAdded
50.5
0.5
0.5
0.5
0.5
0.5

50.5
0.5
0.5
0.5

20.5
0.5

50.5
0.5
0.5
20
0.5
0.5

20.5
0.5
0.5
0.5

Result

49.8
0.497
0.498
0.494
0.494
0.481

50.3
0.498
0.481

0.5
20.2

0.507
50

0.482
0.506

20.3
0.504

0.5
20.8
0.49

0.487
0.473

Report ingLimit
0.2

0.02
0.01
0.1

0,005
0.005

1
0.01
0.01
0.01

0.1
0.003

1
0.01
0.02

1
0.005

0.01
1

0.01
0.01
0.02

ResultQuali f i er % Rec.
99
99

100
99
99
96

100
100

96
100

98
101
99
96

101
102
101
100
102

98
97
95

ControlLimits
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%

Data Package ID: IT0103075-1
Date Printed: T h u r s d a y , April 05,2001 Paragon Analytics Inc.

LIMS Version: 1.935
Page 17 of 21



I C P M e t a l s
Method S W 6 0 1 0

Cal ibra t i on V e r i f i c a t i o n s
Lab N a m e : Paragon A n a l y t i c s , Inc.

Work Order N u m b e r : 0103075
C l i e n t N a m e : W a s h i n g t o n G r o u p I n t e r n a t i o n a l , Inc .

C l i e n t P r o j e c t ID: EPA RAG 49941007

fl^l*.1 C o n t i n u i n g C a l i b r a t i o n
Run ID: IT010403-1A1

Date Analyzed: 04/03/2001
Result Unit s: M G / L

C A S N O

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2

| 7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
| 7439-95-4
| 7439-96-5
i 7440-02-0
| 7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Target Analyte
A L U M I N U M
A N T I M O N Y
A R S E N I C
BARIUM
B E R Y L L I U M
C A D M I U M
C A L C I U M
C H R O M I U M
COBALT
COPPER
IRON
LEAD
M A G N E S I U M
M A N G A N E S E
N I C K E L
P O T A S S I U M
S E L E N I U M
S I L V E R
SODIUM
T H A L L I U M
V A N A D I U M
Z I N C

SpikeA d d e d
50.5
0.5
0.5
0.5
0.5
0.5

50.5
0.5
0.5
0.5

20.5
0.5

50.5
0.5
0.5
20
0.5
0.5

20.5
0.5
0.5
0.5

Result
49.9

0.496
0.495
0.494
0.494
0.48
50.1

0.497
0.481

0.5
20.1

0.506
49.9

0.482
0.504

20.3
0.505

0.5
20.8

0.488
0.486
0.486

ReportingL i m i t
0.2

0.02
0.01

0.1
0.005
0.005

1
0.01
0.01
0.01

0.1
0.003

1
0.01
0.02

1
0.005
0.01

1
0.01
0.01
0.02

ResultQ u a l i f i e r % Rec.
99
99
99
99
99
96
99
99
96

100
98

101
99
96

101
102
101
100
102
98
97
97

ControlL i m i t s
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110% I
90-110%

Data Package ID: IT0103075-1
Date Prin t ed: T h u r s d a y , April 05, 2001 Paragon Analytics Inc.

LIMS Version: 1.935
Page 18 of 21
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I C P Meta l s
Method S W 6 0 1 0

Calibra t ion V e r i f i c a t i o n s
Lab Name: Paragon Analytic s , Inc.

Work Order N u m b e r : 0103075
Cli en t Name: Washington Group Interna t i ona l , Inc.

C l i e n t P r o j e c t I D : ERA RAC 49941007

i Continuing Cal ibrat ion
Run ID: IT010403-1A1

Date A n a l y z e d : 04/03/2001
Result Units: MG/L

C A S N O

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7

I 7440-43-9
7440-70-2

i 7440-47-3
! 7440-48-4
7440-50-8

j 7439-89-6
7439-92-1

I 7439-95-4
I 7439-96-5
! 7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Target Analyte
A L U M I N U M
A N T I M O N Y
A R S E N I C
BARIUM
B E R Y L L I U M
C A D M I U M
C A L C I U M
C H R O M I U M
COBALT
COPPER
IRON
L E A D
M A G N E S I U M
M A N G A N E S E
N I C K E L
P O T A S S I U M
S E L E N I U M
S I L V E R
S O D I U M

T H A L L I U M
V A N A D I U M
Z I N C

SpikeAdded
50.5
0.5
0.5
0.5
0.5
0.5

50.5
0.5
0.5
0.5

20.5
0.5

50.5
0.5
0.5
20
0.5
0.5

20.5
0.5
0.5
0.5

Result

49.8
0.499
0.495
0.492
0.493
0.481

50.3
0.497
0.481
0.498

20.1
0.508

50
0.48

0.507
20.3

0.505
0.5

20.8
0.492
0.486
0.484

ReportingLimit
0.2

0.02
0.01

0.1
0.005
0.005

1
0.01
0.01
0.01
0.1

0.003
1

0.01
0.02

1
0.005

0.01
1

0.01
0.01
0.02

ResultQuali f ier % Rec.

99
100

99
98
99
96

100
100
96

100
98

102
99
96

101
102
101
100
102
98
97
97

ControlLimits
90-110% j
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%

Data Package ID: IT0103075-1
Date Printed: T h u r s d a y , April 05,2001 Paragon Analytics Inc.
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I C P M e t a l s
Method SW6010

Calibrat ion V e r i f i c a t i o n s
Lab Name: Paragon Analyt i c s , Inc.

Work Order Number: 0103075
Client Name: Wash ing ton Group I n t e r n a t i o n a l , Inc .

C l i e n t P r o j e c t l D : E P A R A C 49941007

P ccvs
l i C o n t i n u i n g C a l i b r a t i o n

Run ID: I T 0 1 0 4 0 3 - 1 A 1
Date Analyzed: 04/03/2001

Result Units: M G / L

C A S N O

7429-90-5
7440-36-0

! 7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6

! 7439-92-1
| 7439-95-4

7439-96-5
7440-02-0
7440-09-7
7782-49-2i
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Target Analyte
A L U M I N U M
A N T I M O N Y
A R S E N I C
BARIUM
B E R Y L L I U M
C A D M I U M
C A L C I U M
C H R O M I U M
COBALT
COPPER
IRON
LEAD
M A G N E S I U M
M A N G A N E S E
N I C K E L
P O T A S S I U M
S E L E N I U M
S I L V E R
S O D I U M
T H A L L I U M
V A N A D I U M
Z I N C

SpikeAdded
50.5
0.5
0.5
0.5
0.5
0.5

50.5
0.5
0.5
0.5

20.5
0.5

50.5
0.5
0.5
20
0.5
0.5

20.5
0.5
0.5
0.5

Result

49.6
0.496
0.497
0.492

0.49
0.478

50
0.495
0.477
0.497

20
0.504

49.7
0.478
0.502

20.3
0.498
0.497

20.8
0.488
0.484
0.479

ReportingLimit
0.2

0.02
0.01

0.1
0.005
0.005

1
0.01
0.01
0.01

0.1
0.003

1
0.01
0.02

1
0.005

0.01
1

0.01
0.01
0.02

ResultQuali f i er % Rec.

98
99
99
98
98
96
99
99
96
99
98

101
99
96

101
101
100
99

101
98
97
96

ControlLimits
90-110% |
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110% |
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%
90-110%

Data Package ID: IT0103075-1
Date Printed: T h u r s d a y , April 05, 2001 Paragon Analytics Inc.

LIMS Version: 1.935
Page 20 of 21
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M e t a l s Linear Ranges

Lab Name: Paragon A n a l y t i c s , Inc.
Work Order Number: 0103075

Client Name: Wash ing ton G r o u p I n t e r n a t i o n a l , I n c .
C l i e n t P r o j e c t ID: EPA RAC 49941007

I n s t r u m e n t I D : I C P T r a c e
Active Date: 01/16/2001

Expiration Date: 04/15/2001

r[
i

C A S N O
7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2 |
7440-66-6 i

Target Analyt e
A l u m i n u m

i A n t i m o n y
Arsenic
Barium
Beryllium
Cadmium
C a l c i u m
Chromium
Cobalt
Copper
I r o n
Lead
Magnes ium
Manganese
Nickel
Potassium
S e l e n i u m
S i l v e r
Sodium
T h a l l i u m
V a n a d i u m
Zinc

Concentration( p p m )
500

2 i
10 I
10
10
10 i

500
10
10
10

200
10

500
10
10

100
10
2

100 i
10
10
10 I

Date Printed: T h u r s d a y , April 05,2001 Paragon Analytics Inc.
UMS Version: 1.935

Page 1 of 1
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ICP Run Log - 4/2/2001
Instrument I D : I C P T r a c e

F i l e N a m e : T S 1 0 4 0 2
A n a l R u n I D : I T 0 1 0 4 0 2 - 1 A 1
C a l i b R e f I D : IT010402-1A1

Data Package ID: IT0103075-1

Comment
F i e l d I D

I

I

!
!

L a b I D
M I X B H I G H
M I X A H I G H
ICV
ICB
C R I 1
I C S A 1
I C S A B 1
CCV1
CCB1
IP010330-1
IP01 0330-1
IP01 0330-1
0103190-1
0103190-2
0103190-3
C R I 2
I C S A 2
I C S A B 2
CCV2
CCB2
IP010330-2
IP010330-2
0103174-2
0103174-2
0103174-2
0103174-2
0103174-2
0103174-3
0103174-4
0103174-5
CCV3
CCB3
0103174-6
0103174-7
0103174-8
0103174-9
0103174-10

QCT y p e
M I X B H
M I X A H
ICV
I C B

I C R I
I C S A
I C S A B
CCV
CCB
MB
LCS
L C S D
S M P
S M P
S M P
CRI
I C S A
I C S A B
CCV
CCB
MB
LCS
S M P
DUP
S E R
MS
M S D
S M P
S M P
S M P
CCV
CCB
S M P
S M P
SMP '
S M P
S M P

DF
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
5
1
1
1
1
1
1
1
1
1
1
1 j
1

DateAnalyzed
4/2/01
4/2/01
4/2/01
4/2/01
4/2/01
4/2/01
4/2/01
4/2/01
4/2/01
4/2/01
4/2/01
4/2/01
4/2/01
4/2/01
4/2/01
4/2/01
4/2/01
4/2/01
4/2/01
4/2/01
4/2/01
4/2/01
4/2/01
4/2/01
4/2/01
4/2/01
4/2/01
4/2/01
4/2/01
4/2/01
4/2/01
4/2/01
4/2/01
4/2/01
4/2/01
4/2/01
4/2/01

T i m eAnalyzed
09:26
09:28
09:39
09:42
09:45
09:49
09:51
09:54
09:56
10:00
10:02
10:05
10:07
10:09
10:12
10:14
10:16
10:19
10:21
10:24
10:30
10:33
10:35
10:37
10:40
10:42
10:44
10:47
10:49
10:51
10:54
10:56
10:59
11:01
11:03
11:06
11:08

PrepBatch ID
i

IP01 0330-1
IP010330-1
IP01 0330-1 |
IP01 0330-1
IP01 0330-1
IP010330-1

!

IP01 0330-2
IP01 0330-2
IP01 0330-2
IP01 0330-2
IP01 0330-2 |
IP01 0330-2 j
IP010330-2 |
IP010330-2
IP010330-2
IP010330-2 j

IP010330-2
IP01 0330-2
IP01 0330-2 !
IP01 0330-2
IP010330-2

Page 1 of 3 Paragon Analytics Inc.
LIMS Version: 1.935

Date Printed: Thur sday , April 05, 2001
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ICP Run Log -- 4/2/2001
Instrument I D : I C P T r a c e

F i l e Name: TS10402
A n a l R u n I D : I T 0 1 0 4 0 2 - 1 A 1
C a l i b R e f I D : IT010402-1A1

Data Package ID: IT0103075-1

Comment F i e l d I D Lab ID

0103174-11
0103174-12
0103174-13
0103174-14
0103174-2
CCV4
CCB4
0103163-11
0103165-4
0103165-5
0103165-4
0103165-5
0103165-5
CRI3
I C S A 3
I C S A B 3
CCV5
CCB5
IP01 0330-3
IP01 0330-3
0103168-1
0103168-1
0103168-1
0103168-1
0103168-1
0103163-1
0103163-2
0103163-3
CCV6
CCB6
0103163-4
0103163-5
0103163-6
0103163-7
0103163-8
0103163-9
0103163-10

QCT y p e
I S M P

S M P
S M P
S M P
S E R
CCV
CCB
S M P
S M P
S M P
S M P
S M P
S M P
CRI
I C S A
I C S A B
CCV
CCB
MB
LCS
S M P
D U P
S E R
MS
M S D
S M P
S M P
S M P
CCV
CCB
S M P
S M P 1
S M P
S M P
S M P
S M P
S M P

DF
1
1
1
1
5
1
1
1
1
1
2

10
100

1
1
1
1
1
1
1
1
1
5
1
1
1
1
1
1
1
1
1
1
1
1
1
1

DateAnalyzed
4/2/01
4/2/01
4/2/01
4/2/01
4/2/01
4/2/01
4/2/01
4/2/01
4/2/01
4/2/01
4/2/01
4/2/01
4/2/01
4/2/01
4 / 2 / 0 1
4/2/01
4/2/01
4/2/01
4/2/01
4/2/01
4/2/01
4/2/01
4/2/01
4/2/01
4/2/01
4/2/01
4/2/01
4/2/01
4/2/01
4/2/01
4/2/01
4/2/01
4/2/01
4/2/01
4/2/01
4/2/01
4/2/01

T i m eAnalyzed
11:11
11:13

! 11:15
11:18
11:21
11:24
11:26
11:28
11:31
11:33
11:38
11:40
11:43
11:45
11:48
11:50
11:52
11:55
12:01
12:03
12:05
12:08
12:10
12:13
12:15
12:17
12:20
12:22
12:24
12:27
12:31
12:33
12:36
12:38
12:41
12:43
12:46

PrepBatch ID
IP01 0330-2
IP01 0330-2
IP010330-2
IP01 0330-2
IP010330-2

IP010330-2
IP01 0330-2
IP01 0330-2
IP01 0330-2
IP010330-2
IP010330-2

IP01 0330-3
IP010330-3
IP010330-3
IP010330-3
IP010330-3
IP010330-3
IP010330-3
1P01 0330-3
IP01 0330-3
IP01 0330-3

i
IP010330-3 i
IP010330-3
IP01 0330-3 I
IP01 0330-3
IP010330-3
IP010330-3
IP010330-3 i

Page 2 of 3 Paragon Analytics Inc.
LIMS Version: 1.935

Date Print ed: T h u r s d a y , April 05,2001
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ICP Run Log -- 4/2/2001
Instrument I D : I C P T r a c e

F i l e Name: T S 1 0 4 0 2
AnalRunID: IT010402-1A1
C a l i b R e f l D : I T 0 1 0 4 0 2 - 1 A 1

Comment F i e l d I D
T-01-S
T-02-S
D-01-S

D-02-S
D-03-S
CKI4-S

T-02-S
D-01-S
D-02-S
T-01-S
D-03-S

Lab ID
0103075-3
0103075-4
0103075-6
CCW
CCB7
0103075-7
0103075-8
0103075-9
0103168-1
CCV8
CCB8
CCV9
CCB9
0103075-4
0103075-6
0103075-7
0103075-3
0103075-8
CCV10
CCB10
IDL-1
IDL-2
IDL-3
IDL-4
IDL-5
IDL-6
IDL-7
C R I 4
I C S A 4
I C S A B 4
CCV11
CCB11

QCT y p e
S M P
S M P
S M P
CCV
CCB
S M P
S M P
S M P
A
CCV
CCB
CCV
CCB
S M P
S M P
S M P
S M P
S M P
CCV
CCB
I D L - 1
IDL-2

DL-3
DL-4
DL-5
DL-6
DL-7

CRI
CSA
C S A B

CCV
CCB

DF
1
1
1
1
1
1
1
1
1
1
1
1
1

10
10
10
10

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

DateAnalyzed
4/2/01
4/2/01
4/2/01
4/2/01
4/2/01
4/2/01
4/2/01
4/2/01
4/2/01
4/2/01
4/2/01
4/2/01
4/2/01
4/2/01
4/2/01
4/2701
4/2/01
4/2/01
4/2/01
4/2/01
4/2/01
4/2/01
4/2/01
4/2/01
4/2/01
4/2/01
4/2/01
4/2/01
4/2/01
4/2/01
4/2/01
4/2/01

T i m eAnalyzed
12:48
12:51
12:54
12:56
12:59
13:01
13:04
13:06
13:09
13:12
13:14
14:37
14:40
14:42
14:45
14:47
14:51
14:53
14:57
15:01
15:04
15:07
15:09
15:11
15:14
15:16
15:18
15:22
15:24
15:27
15:29
15:32

PrepBatch ID
IP010330-3
IP01 0330-3
IP010330-3

IP010330-3
IP010330-3
IP010330-3
IP010330-3

IP01 0330-3
IP01 0330-3 I
IP01 0330-3
IP01 0330-3 ;
IP010330-3

Data Package ID: IT0103075-1
Page 3 of 3 Paragon Analytics Inc.

LIMS Version: 1.935
Date Printed: Thursday, April 05, 2001
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ICP Run Log -- 4/3/2001
Instrument I D : I C P T r a c e

F i l e Name: T S 1 0 4 0 3
A n a l R u n I D : I T 0 1 0 4 0 3 - 1 A 1
C a l i b R e f I D : I T 0 1 0 4 0 3 - 1 A 1

Data Package ID: IT0103075-1

Comment
F i e l d I D

j

i

Lab ID
M I X B H I G H
M I X A H I G H
I C V
I C B
C R I 1
I C S A 1
I C S A B 1
CCV1
CCB1
IP01 0402-3
IP010402-3
0103171-2
0103171-2
0103171-2
0103171-2
0103171-3
0103178-1
0103178-2
IP01 0402-1
C C V 2
CCB2
IP010402-1
0103178-3
0103178-3
0103178-3
0103178-3
0103178-4
0103178-5
C R I 2
I C S A 2
I C S A B 2
CCV3
CCB3
0103178-6
0103178-7
0103178-8
0103178-9

I QCT y p e
M I X B H
M I X A H
I C V
I C B
CRI
I C S A
I C S A B
CCV
CCB
MB
LCS
S M P
DUP
S E R
MS
S M P
S M P
S M P
MB
CCV
CCB
LCS
S M P
DUP
SER
MS
S M P
S M P
CRI
I C S A
I C S A B
CCV
CCB
S M P
S M P
S M P
S M P

DF
1
1
1
1
1
1
1
1
1
1
1
1
1
5
1
1
1
1
1

• 1
1
1
1
1
5
1
1
1
1
1
1
1
1
1
1
1
1

DateA n a l y z e d
4/3/01
4/3/01
4/3/01
4/3/01
4/3/01
4/3/01
4/3/01
4/3/01
4/3/01
4/3/01
4/3/01
4/3/01
4/3/01
4/3 /01
4/3/01
4/3/01
4/3/01
4/3/01
4/3/01
4/3/01
4/3/01
4/3/01
4/3/01
4/3/01
4/3/01
4/3/01
4/3/01
4/3/01
4/3/01
4/3/01
4/3/01
4/3/01
4/3/01
4/3/01
4/3/01
4/3/01
4/3/01

T i m eA n a l y z e d
09:33
09:35
09:42
09:44
09:54
09:56
09:59
10:01
10:04
10:09
10:12
10:16
10:19
10:22
10:25
10:27
10:30
10:32
10:34
10:37
10:39
10:41
10:44
10:46
10:49
10:51
10:53
10:56
10:58
11:00
11:03
11:05
11:08
11:10
11:12
11:15
11:17

PrepBatch I D

IP010402-3
IP010402-3
IP01 0402-3
IP01 0402-3
IP010402-3
IP01 0402-3
IP010402-3
IP010402-3
IP01 0402-3
IP01 0402-1

IP01 0402-1
IP010402-1
IP010402-1 i
IP010402-1
IP010402-1 \
IP01 0402-1
IP01 0402-1

IP01 0402-1
IP01 0402-1
IP010402-1
IP010402-1

P a g e l of 5 Paragon Analytics Inc.
LIMS Version: 1.935

Date Printed: Thursday, April 05, 2001
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ICP Run Log « 4/3/2001
Instrument ID: I C P T r a c e

F i l e Name: TS10403
A n a l R u n I D : I T 0 1 0 4 0 3 - 1 A 1
C a l i b R e f I D : I T 0 1 0 4 0 3 - 1 A 1

Data Package ID: IT0103075-1

Comment F i e l d I D

i

Lab ID
0103178-10
0103178-11
0103178-12
0103178-13
0103178-14
0103178-15
CCV4
CCB4
0103178-16
0103178-14
IP01 0402-2
IP01 0402-2
0103179-1
0103179-2
0103179-3
C R I 3
I C S A 3
I C S A B 3
CCV5
CCB5
0103179-4
0103179-5
0103179-6
0103179-6
0103179-6
0103179-6
0103179-7
0103179-8
0103179-9
0103179-10
CCV6
CCB6
0103179-10
0103179-10
0103179-10
0103179-11
0103179-12

QCT y p e
S M P
S M P
S M P
S M P
S M P
S M P
CCV
CCB
S M P
S M P
MB
LCS
S M P
S M P
S M P
CRI
I C S A
I C S A B
CCV
CCB
S M P
S M P
S M P
DUP
S E R
MS
S M P
S M P
S M P
S M P
CCV
CCB
DUP
SER
MS
S M P
S M P

DF
1
1

| 1
1
1
1
1
1
1

10
1
1
1
1
1
1
1
1
1
1
1
1
1
1
5
1
1
1
1
1
1
1
1
5
1
1
1

DateAnalyzed
4/3/01
4/3 /01
4/3 /01
4/3/01
4/3/01
4/3/01
4/3/01
4/3/01
4/3/01
4/3/01
4/3/01
4/3/01
4/3/01
4/3/01
4/3/01
4/3/01
4/3/01
4/3/01
4/3/01
4/3/01
4/3/01
4/3/01
4/3/01
4/3/01
4/3/01
4/3/01
4/3/01
4/3/01
4/3/01
4/3/01
4/3/01
4/3/01
4/3/01
4/3/01
4/3/01
4/3/01
4/3/01

T i m eAnalyzed
11:21
11:23
11:26
11:28
11:30
11:33
11:35
11:37
11:40
11:44
11:47
11:49
11:51
11:54
11:56
11:59
12:01
12:03
12:06
12:09
12:13
12:16
12:18
12:20
12:29
12:31
12:34
12:36
12:38
12:41
12:43
12:45
12:48
12:50
12:53
12:55
12:57

PrepBatch ID
IP010402-1
IP01 0402-1
IP010402-1
IP010402-1
IP01 0402-1
IP01 0402-1

IP01 0402-1
IP01 0402-1
IP01 0402-2
IP010402-2
IP010402-2
IP01 0402-2
IP01 0402-2

i
IP010402-2
1P010402-2
IP010402-2
IP010402-2
IP01 0402-2
IP01 0402-2
IP010402-2
IP010402-2
IP010402-2 !
IP01 0402-2

i
i

IP010402-2
IP010402-2
IP01 0402-2
IP01 0402-2
IP010402-2-..- _ . i

Page 2 of 5 Paragon Analytics Inc.
LIMS Version: 1.935

Date P r i n t e d : T h u r s d a y , April 05, 2001
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ICP Run Log -- 4/3/2001
Instrument ID: I C P T r a c e

F i l e Name: T S 1 0 4 0 3
A n a l R u n I D : I T 0 1 0 4 0 3 - 1 A 1
C a l i b R e f I D : I T 0 1 0 4 0 3 - 1 A 1

Data Package ID: IT0103075-1

Comment F i e l d I D

D-03-S

1

L a b I D
0103179-13
0103179-5
CRI4
I C S A 4
I C S A B 4
CCV7
CCB7
0103179-12
0103179-6
0103179-10
0103075-8
C R I 5
I C S A 5
I C S A B 5
C C V 8
CCB8
IP010403-2
IP01 0403-2
0103197-1
0103197-2
0103197-3
0103197-4
0103156-1
0103156-2
0103156-3
0103156-4
CCV9
CCB9
0103156-5
0103156-7
0103156-8
0103194-1
0103194-2
0103194-3
0103194-4
0103194-5
0103194-5

QCT y p e
S M P
S M P
CRI
I C S A
I C S A B
CCV
CCB
S M P
A
A
S M P
CRI
I C S A
I C S A B
CCV
CCB
MB
LCS
S M P
S M P
S M P
S M P
S M P
S M P
S M P
S M P
CCV
CCB
S M P
S M P
S M P
S M P
S M P
S M P
S M P
S M P
DUP

DF
1

10
1
1
1
1
1

50
1
1

10
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
11
1
1
1
1
1
1
1
1

DateAnalyzed
4/3/01
4/3/01
4/3/01
4/3/01
4/3/01
4/3/01
4/3/01
4/3/01
4/3/01
4/3/01
4/3/01
4/3/01
4/3/01
4/3/01
4/3/01
4/3/01
4/3/01
4 / 3 / 0 1
4/3/01
4/3/01
4/3/01
4/3/01
4/3/01
4/3/01
4/3/01
4/3/01
4/3/01
4/3/01
4/3/01
4/3/01
4/3 /01
4/3/01
4/3/01
4/3/01
4/3/01
4/3/01
4/3/01

T i m eAnalyzed
13:00
13:09
13:12
13:14
13:17
13:19
13:21
13:25
13:28
13:30
13:33
13:35
13:37
13:40
13:42
13:45
13:51
13:53
13:56
13:58
14:00
14:03
14:05
14:08
14:10
14:12
14:15
14:17
14:20
14:22
14:24
14:27
14:29
14:31
14:34
14:36
14:39

PrepBatch ID
IP01 0402-2
IP010402-2

i

i
IP010402-2
IP010402-2
IP01 0402-2
IP010330-3

IP010403-2 :
IP01 0403-2
IP01 0403-2
IP010403-2
IP010403-2
IP010403-2
IP010403-2 !
IP01 0403-2
IP01 0403-2
IP01 0403-2

IP01 0403-2
IP010403-2
IP010403-2
IP01 0403-2
IP010403-2
IP010403-2
IP010403-2
IP01 0403-2
IP01 0403-2

Page 3 of 5 Paragon Analytics Inc.
LIMS Version: 1.935

Date Printed: T h u r s d a y , April 05, 2001
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ICP Run Log - 4/3/2001
Instrument ID: I C P T r a c e

F i l e Name: T S 1 0 4 0 3
A n a l R u n I D : IT010403-1A1
C a l i b R e f I D : IT010403-1A1

Comment

II — — — — — — — — — — —I

— — — — — — —
I!

i|

hi

F i e l d I D Lab ID

0103194-5
CCV10
CCB10
0103194-5
0103194-5
C C V 1 1
CCB11
C C V 1 2
CCB12
0103197-1
0103197-2
0103197-3
0103197-4
0103156-4
0103194-2
0103194-5
0103194-5
0103194-5
0103194-5
CCV13
CCB13
0103194-5
0103194-5
F010402-1
F010402-1
0103167-1
0103167-1

QCT y p e
SER
CCV
CCB
MS

DF
5
1
1
1

DateAnalyzed
4/3/01
4/3/01
4/3/01

T i m eAnalyzed
14:41
14:43
14:46

4/3/01 14:48
MSD 1 4/3/01 14:50
CCV
CCB
CCV
CCB
S M P
S M P
S M P
S M P
S M P

1 : 4/3/01 14:53

PrepBatch ID
IP010403-2

i
i

IP01 0403-2
IP01 0403-2 i

1 4 /3 /01 14:55
1
1
2
2
2
2
2

SMP 3

4/3/01
4/3/01
4/3/01
4/3/01
4/3/01
4/3 /01
4/3/01

15:33
15:35
15:38
15:40
15:43
15:45
15:47

IP010403-2
IP01 0403-2
IP010403-2
IP010403-2
IP010403-2

4/3/01 15:50 IP01 0403-2
SMP 2 4/3/01 15:52 IP01 0403-2
DUP
S E R
MS
CCV
CCB
M S D
A
MB
LCS
S M P
DUP

0103167-1 | SER
0103167-1
0103167-1
0103167-2
C C V 1 4
CCB14
0103167-3

MS
M S D
S M P
CCV
CCB
S M P

0103167-4 I SMP
0103167-3
0103167-4

2 4/3/01 15:54 IP010403-2
10
2
1
1
2
1
1
1
1
1
5
1
1
1
1
1
1
1

SMP 2i
SMP 2

4/3/01
4/3/01
4/3/01
4/3/01
4/3/01
4/3/01
4/3/01
4/3/01
4/3/01

15:57
15:59
16:02
16:04
16:06
16:09
16:13
16:16
16:18

4/3/01 i 16:20
4/3/01
4/3/01
4/3/01
4/3/01
4/3/01
4/3/01
4/3/01
4/3/01
4/3/01

16:23
16:25
16:27
16:30
16:32

IP010403-2
IP01 0403-2

IP01 0403-2
IP010403-2
IP01 0403-1
IP010403-1
IP01 0403-1
IP01 0403-1
IP01 0403-1
IP010403-1
IP010403-1
IP010403-1

16:35
16:37 IP01 0403-1
16:39
16:45

4/3/01 16:47

IP010403-1
IP010403-1
IP010403-1

I
J

I

Data Package ID: IT01 03075-1
Page 4 of 5 Paragon Analytics Inc.

LIMS Version: 1.935
Date Printed: Thursday, April 05, 2001
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ICP Run Log -- 4/3/2001
Instrument ID: ICPTrace

F i l e Name: T S 1 0 4 0 3
A n a l R u n I D : I T 0 1 0 4 0 3 - 1 A 1
C a l i b R e f l D : I T 0 1 0 4 0 3 - 1 A 1

I Comment
I
|
|
|
i

F i e l d I D Lab ID
CRI6
I C S A 6
I C S A B 6
C C V 1 5
CCB15

QCT y p e
CRI
I C S A
I C S A B
CCV
CCB

DF
1
1
1
1
1

DateAnalyzed
4/3/01
4/3/01
4/3/01
4/3/01
4/3/01

TimeAnalyzed
16:50
16:52
16:55
16:57
16:59

PrepBatch ID
j

— — — — — — — —
— — — — — — — —

Data Package ID: IT0103075-1
Page 5 of 5 Paragon Analytics Inc.

LIMS Version: 1.935
Date Printed: T h u r s d a y , April 05, 2001
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T A R G E T S H E E T
E P A R E G I O N V I I I

S U P E R F U N D D O C U M E N T M A N A G E M E N T S Y S T E M
D O C U M E N T N U M B E R : 494266

S I T E N A M E : V A S Q U E Z B O U L E V A R D / I N T E R S T A T E 7 0
D O C U M E N T D A T E : 08/16/3001____________

D O C U M E N T N O T S C A N N E D
Due to one of the f o l l o w i n g reasons:
a P H O T O G R A P H S
U 3 - D I M E N S I O N A L
a OVERSIZED
Q A U D I O / V I S U A L
a P E R M A N E N T L Y B O U N D D O C U M E N T S
a POOR LEGIBILITY
U OTHER
a N O T A V A I L A B L E
S T Y P E S O F D O C U M E N T S N O T T O B E S C A N N E D

(Data Packages , Data V a l i d a t i o n , S a m p l i n g Data, C B I , Chain o f C u s t o d y )
D O C U M E N T D E S C R I P T I O N :

A N A L Y S I S R E P O R T

Contact the S u p e r f u n d Records Center to view a v a i l a b l e document.( 3 0 3 ) 3 1 2 - 6 4 7 3



Paragon A n a l y t i c s , I n c .
G C / M S V o l a t i l e s Case N a r r a t i v e
Washington Group Internat ional , Inc.

E P A R A C - 4 9 9 4 1 0 0 7
Order Number - 0103075

1. This report consists of 2 water samples and 6 sludge samples. The samples were
received cool and intact by Paragon on 0 3 / 1 0 / 0 1 .
All aqueous samples were free of head space prior to analysis.

2. These samples were prepared and analyzed according to SW-846, 3rd Edition
procedures. S p e c i f i c a l l y , the water samples were prepared by purging 5 mis using
purge and trap procedures based on Method 5030.

The sludge samples were extracted with methanol, which was then injected into the
instrument using purge and trap procedures. The procedures for the extraction of soil
and inject ion of the extract are based on Method 5030.

3. The samples were analyzed using GC/MS with a RTX-624 capi l lary column
according to protocols based on SW-846 Method 8260B utilizing Paragon SOP 525
Rev 4. All positive results were quantitated with the average response of the initial
calibration standards using the internal standard technique. The identif ication of
posi t ive results was achieved by a comparison of the retention time and mass
spectrum of the sample versus the daily calibration standard.

4. All initial calibration criteria for SPCC's and CCC's were met. Method 8260B states
that the average response factor may be used for quantitation for all analytes if the
mean of the RSD values for all analytes is less than or equal to 15%. The initial
calibration had a mean RSD value of less than 15%.

5. All continuing calibration criteria were met.

H I
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6. Methylene chloride, acetone and 2-butanone are common laboratory contaminants. In
order to minimize the levels of these compounds detected in the gc/ms analysis,
Paragon has designated its volat i le laboratory as a restricted access area. In addition,
the laboratory has been equipped with a dedicated, conditioned air intake and exhaust
system that operates under positive pressure in order to rninimize cross contamination
of these compounds.
Method blank VL010319-1 and methanol blank VL010321-1M had methylene
chloride detected below the reporting limit and method blank VL010321-1 had
methylene chloride detected above the reporting limit. Thi s compound was detected
in the samples, so the data were f l a g g e d .

7. All laboratory control spike and laboratory control spike dupl icate recoveries and
RPDs were within the acceptance criteria.

8. All matrix spike and matrix spike dupl i ca t e recoveries and RPDs were within
acceptance criteria.

9. The samples were analyzed within the established holding times.
10. All surrogate recoveries were within acceptance criteria.
11. All internal standard recoveries were within acceptance criteria.
12. Due to matrix interferences and the concentration of target analytes, samples 3,4, 6,

7, 8, and 9 were analyzed at a higher dilution. The reporting limits have been
adjus t ed accordingly.

The data contained in the f o l l o w i n g report have been reviewed and approved by the personnel
l i s t ed below. In addition, Paragon Analytics, Inc. cert i f i e s that the analyses reported herein
are true, complete and correct within the limits of the methods employed.

Joe Kos t e ln ik D
Organic Chemist

R e v i e y r e r ' s Ini t ia l s Date

00002



T A R G E T S H E E T
E R A R E G I O N V I I I

S U P E R F U N D D O C U M E N T M A N A G E M E N T S Y S T E M
D O C U M E N T N U M B E R : 494266

S I T E N A M E : V A S Q U E Z B O U L E V A R D / I N T E R S T A T E 7 0
D O C U M E N T D A T E : 08/16/2001____________

D O C U M E N T N O T S C A N N E D
Due to one of the f o l l o w i n g reasons:
a P H O T O G R A P H S
a 3 -DIMENSIONAL
a OVERSIZED
a A U D I O / V I S U A L
a P E R M A N E N T L Y B O U N D D O C U M E N T S
a POOR L E G I B I L I T Y
a O T H E R
a N O T A V A I L A B L E

T Y P E S O F D O C U M E N T S N O T
(Data Packages, Data V a l i d a t i o n , S a m p l i n g Data, ^Bl, C h a i n o f C u s t o d y )

D O C U M E N T D E S C R I P T I O N :

Contact the S u p e r f u n d Records Center to view a v a i l a b l e document.( 3 0 3 ) 3 1 2 - 6 4 7 3



Paragon A n a l y t i c s , I n c .
G C / M S S e m i v o l a t i l e s Case N a r r a t i v e

Washing ton Group Internat ional , Inc.
E P A R A C - 4 9 9 4 1 0 0 7

Order Number - 0103075

1. Thi s report consists of 6 sludge samples. These samples were received cool and
intact on 0 3 / 1 0 / 0 1 .

2. These samples were prepared and analyzed according to SW-846, 3rd Edition
protocol util izing Paragon Standard Operating Procedures. S p e c i f i c a l l y , the s ludge
samples were diluted with solvent based on Method 3580. Thes e extracts were then
processed using GPC cleanup by Method 3640 in an attempt to remove potential
interferences.

3. The extracts were analyzed using GC/MS with a DB-5.625 capillary column
according to Paragon Standard Operating Procedure 506 Revision 8 based on SW-846
Method 8270C. All positive results were quantitated against the initial calibration
standards using the internal standard technique. The iden t i f i ca t i on of posit ive results
was achieved by a comparison of the retention time and mass spectrum of the sample
versus the daily calibration standard.

4. All initial calibration criteria were met. Method 8270C states that if the average of
the percent relative standard deviations ( R S D s ) is less than 15, the average response
factors may be used for quantitation. We quantitated these compounds using the
average responses.

5. All continuing calibration criteria were met.
6. There were no target compounds detected in the method blank.
7. All laboratory control spike and laboratory control spike dupl i ca t e recoveries and

RPDs were within the acceptance criteria.

P A R A G O N A N A L Y T I C S , I N C 00001



8. All matrix spike and matrix spike dupl i ca t e recoveries and RPDs were within
acceptance criteria with the f o l l o w i n g exceptions:

4-Nitrophenol 8 M S / M S D Low

9.
10.

The recoveries of these compounds in the laboratory control spike and laboratory
control spike dupl i ca t e were within control limits, which suggests the outliers in the
matrix spikes were due to matrix e f f e c t s . No further action was taken. Laboratory
control spike and laboratory control spike dupl i ca t e results have been included.
The samples were extracted and analyzed within the established holding times.
All surrogate recoveries were within acceptance l imits with the f o l l o w i n g exceptions:

2,4,6-Tribromophenol

11.

The surrogate 2,4,6-tribromophenol in sample 8 was within the acceptance criteria but
trended low, which suggests matrix e f f e c t s are present in the sample. Re-extraction
was not required.
The re-analysis of the samples 3 and 4 confirmed the original surrogate analysis.
All internal standard recoveries were within acceptance criteria.

The data contained in the f o l l o w i n g report have been reviewed and approved by the personnel
l i s t ed below, hi addit ion, Paragon Analytics , Inc. c er t i f i e s that the analyses reported herein
are true, complete and correct within the limits of the methods employed.

i. OXGayle C f l e n g
Organic Chemist

Reviewe/ sXlni t ia l s

Date

Date
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T A R G E T S H E E T
E R A R E G I O N V I I I

S U P E R F U N D D O C U M E N T M A N A G E M E N T S Y S T E M
D O C U M E N T N U M B E R : 494266

S I T E N A M E : V A S Q U E Z B O U L E V A R D / I N T E R S T A T E 7 0
D O C U M E N T D A T E : 08/16/2001____________

D O C U M E N T N O T S C A N N E D
Due to one of the f o l l o w i n g reasons:
a PHOTOGRAPHS
a 3 - D I M E N S I O N A L
a O V E R S I Z E D
a A U D I O / V I S U A L
a P E R M A N E N T L Y B O U N D D O C U M E N T S
a POOR L E G I B I L I T Y
a O T H E R
a N O T A V A I L A B L E

T Y P E S O F D O C U M E N T S N O T
(Data Packages , Data V a l i d a t i o n , S a m p l i n g Data, C^BI, Chain o f C u s t o d y )

D O C U M E N T D E S C R I P T I O N :

Contact the S u p e r f u n d Records Center to view a v a i l a b l e document.( 3 0 3 ) 3 1 2 - 6 4 7 3



Paragon A n a l y t i c s , I n c .
___Pest ic ides Case N a r r a t i v e

Washing ton Group Internat i onal , Inc.
E P A R A C - - 4 9 9 4 1 0 0 7

Order Number - 0103075

1. Thi s report consists of 2 liquid waste samples and 2 solid waste samples. The
samples were received cool and intact by Paragon on 03/10/2001 .

2. Thes e samples were extracted and analyzed according to S W - 8 4 6 , 3rd Edition
procedures. S p e c i f i c a l l y , the liquid waste samples were d i lu t ed with solvent based on
Method 3580. The solid waste samples were extracted using soxhlet procedures
according to Paragon Analyt i c s , Inc. Standard Operating Procedure 625 Revision 4
based on Method 3540C.
The extracts were then processed using f l o r i s i l cleanup f o l l o w i n g Paragon Analytics,
Inc. Standard Operating Procedure 648 Revision 2 based on Method 3620B in an
attempt to remove potential interferences.

3. The extracts were then analyzed using G C / E C D (electron capture detectors) with a
R T X - C L P e s t i c i d e s cap i l lary column according to Paragon Analytic s , Inc. Standard
Operations Procedure 402 Revision 5 based on Method 8081 A. All posi t ive results
were then confirmed on a RTX-CLPes t i c id e s II column. The quantitation of each
analyte is the lower of the concentrations obtained from each column which met
initial and continuing calibration criteria. T h i s minimizes the chances of reporting
elevated results based on interferences.

4. The breakdown for endrin and 4,4'-DDT met acceptance criteria.
5. All initial and continuing calibration criteria were met with the f o l l o w i n g exceptions:

Continuing calibration 032601-2CCV - methoxychlor was out high on column 1.
Continuing calibration 032601-3 CCV - methoxychlor was out high on column 1.
Continuing calibration 032601-4CCV - methoxychlor was out high on column 1.
Continuing calibration 032901 -1 CCV - methoxychlor was out high on column 1.

P A R A G O N A N A L Y T I C S , I N C 00001



Continuing calibration 032901-2CCV - endo su l fan s u l f a t e was out high on column 1.
Continuing calibration 033001-1CCV - 4,4'DDD was out low on column 2.
Methoxychlor and endosu l fan s u l f a t e were out high on column 1.
Continuing calibration 033001-2CCV - aldrin, heptachlor epoxide , gamma chlordane,
alpha chlordane, 4 , 4 ' D D E , d i e ldr in, endrin, 4 , 4 ' D D D , endo su l fan II, and endrin
ketone were out low on column 2.
Quantitation for each analyte was reported from the column that passed initial and
continuing calibration criteria.
Continuing calibration 033001-2CCV - endo su l fan I, endrin aldehyde, and
decachlorobiphenyl were out low on both columns.

S a m p l e s 1,2, and matrix spikes were bracketed by the above calibration
verification. The samples were analyzed on a separate day with similar
results in the ending calibration verif ication. The raw data for the sequence
and ending calibration verif ication are included in the miscellaneous section of
this report.

6. The method blanks associated with this projec t were below the reporting limits for allanalytes.
7. All laboratory control spike and laboratory control spike dup l i ca t e recoveries and

RPDs were within the acceptance criteria.
8. A matrix spike dup l i ca t e could not be per formed on the waste liquid samples because

of i n s u f f i c i e n t sample. A matrix spike, laboratory control spike, and laboratory
control spike dup l i ca t e were per formed instead.
All matrix spike and matrix spike dup l i ca t e recoveries and RPDs were within
acceptance criteria with the f o l l o w i n g exceptions:

. ' • • ' . - . . : 'S|iike§^<^w»ii i ; ; %K;Ki
gamma-BHC

dieldrin
dieldrin

ifiwiil^i^i^^MMm
0103075-1 I M S
0103075-1 I M S

0103075-1MS &
0103075-1MSD

j : i I : ; : : : i i : s : l i i i Q i i ; ; ; S , : ? ' : : ; : , ; , - , ' ;
low
low
low

The recoveries of these compounds in the laboratory control spike and laboratory
control spike d u p l i c a t e were within control l imits , which suggest the outliers in the
matrix spikes may have been due to matrix e f f e c t s . No further action was warranted.
Blank spike and blank spike dup l i ca t e results have been included.

00002



Spiked Compound
gamma-BHC

..- ' •' • . -•-' '.'-^ '.: •'^L,^i^'-.-fit- -'- --'--'-f-'-'":-^' • - • "" '•; . . ; , ^ . ^ ^ @ J i t e ! i f l » ' - v . : r . v ^ - -
0103075-1MS &
0103075-1MSD

;>:^x-; : : :;^v , ' ; |Ji i r eCt lOi l . - ; ' r
: ; ' ; . 1 V

RPD

Gamma-BHC was within the control limits in each of the matrix spikes. As no
sample quantitations are compromised and reporting l imit s are d e f e n s i b l e , data are
submitted.

9. All samples were extracted and analyzed within the established ho ld ing times.
10. Surrogate recoveries could not be reported for sample 2 due to sample di lut ions.

All surrogate recoveries were within acceptable l imit s with the f o l l o w i n g exception:

decachlorobiphenyl 0103075-1 high
The method states that one surrogate may be outside control limits without further
action.

11. S a m p l e s 2 and 12 were analyzed at a higher di lu t ion in order to bring target analytes
within the calibration range of the instrument. The reporting l imit s have been
adju s t ed accordingly.

The data contained in the f o l l o w i n g report have been reviewed and approved by the personnel
listed below. In addition, Paragon Analytics, Inc. cer t i f i e s that the analyses reported herein
are true, complete and correct within the limits of the methods employed.

Dan Sheneman
GC Analyst

R e v i e w e r ' s Ini t ia l s

Date

Date
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T A R G E T S H E E T
E R A R E G I O N V I I I

S U P E R F U N D D O C U M E N T M A N A G E M E N T S Y S T E M
D O C U M E N T N U M B E R : 494366

S I T E N A M E : V A S Q U E Z B O U L E V A R D / I N T E R S T A T E 7 0
D O C U M E N T D A T E : 08/16/2001____________

D O C U M E N T N O T S C A N N E D
Due to one of the f o l l o w i n g reasons:
U P H O T O G R A P H S
a 3 - D I M E N S I O N A L
a OVERSIZED
a A U D I O / V I S U A L
a P E R M A N E N T L Y B O U N D D O C U M E N T S
a POOR L E G I B I L I T Y
a O T H E R
a N O T A V A I L A B L E
V T Y P E S O F D O C U M E N T S N O T

(Data Packages , Data V a l i d a t i o n , S a m p l i n g Data, ^Bl, Chain o f C u s t o d y )
D O C U M E N T D E S C R I P T I O N :

Contact the S u p e r f u n d Records Center to view a v a i l a b l e document.( 3 0 3 ) 3 1 2 - 6 4 7 3



Paragon A n a l y t i c s , I n c .
____PCBs Case Narrat ive___

Washing t on Group Interna t i ona l , Inc.
E P A R A C - 4 9 9 4 1 0 0 7

Order Number - 0103075

1. T h i s report consists of 2 liquid waste samples and 2 sol id waste samples. The
samples were received cool and intact by Paragon on 0 3 / 1 0 / 2 0 0 1 .

2. These sample s were extracted and analyzed according to S W - 8 4 6 , 3rd Edition
procedures. S p e c i f i c a l l y , the liquid waste samples were di lu t ed with solvent based on
Method 3580. The solid waste samples were extracted using soxhlet procedures
according to Paragon Analytic s , Inc. Standard Operating Procedure 625 Revision 4
based on Method 3540C.
The extracts were then processed using sul furic acid cleanup according to Paragon
Analyt i c s Standard Operating Procedure 651 Revision 4 based on Method 3665 in an
attempt to remove potential interferences.

3. The extracts were then analyzed using G C / E C D (electron capture detec tors) with a
RTX-CLPes t i c i d e s capi l lary column according to Paragon Analytics Standard
Operating Protocol 409 Revision 0 based on SW-846 Method 8082. All pos i t ive
results were then confirmed on a R T X - C L P e s t i c i d e s I I column. The quantitation of
each analyte is the lower of the concentrations obtained from each column which met
initial and continuing calibration criteria. T h i s minimizes the chances of reporting
elevated results based on interferences.

4. All initial and continuing calibration criteria were met with the f o l l o w i n g exceptions:
Continuing calibration 1254 040201-2CCV - aroclor 1254 was out high on both
columns.
Because the sensitivity of the instrument increased and no target compounds were
detec ted, no further action was taken. Reporting limits are supported.
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Continuing calibration 1254 040201-5CCV - aroclor 1254 was out low on both
columns.
Continuing calibration 1660 040201-5CCV - aroclor 1016 was out low on column 2.
Aroclor 1260 and decachlorobiphenyl were out low on both columns.

All samples and matrix spikes were bracketed by the above calibration
verification. The samples were analyzed on a separate day with similar results
in the ending calibration verification. The raw data for the sequence and
ending calibration veri f i cat ion are included in the miscellaneous section of
this report.

5. The method blanks associated with this pro j e c t were below the reporting limits for all
analytes.

6. All laboratory control spike and laboratory control spike dupl i ca t e recoveries and
RPDs were within the acceptance criteria.

7. Matrix spikes and matrix spike dup l i ca t e s could not be per formed on the waste liquid
samples because of i n s u f f i c i e n t sample. A laboratory control spike and laboratory
control spike dupl i ca t e were performed instead.
All solid waste matrix spike and matrix spike dupl i ca t e recoveries and RPDs were
within acceptance criteria with the f o l l o w i n g exception:

8.
9.

The recoveries of this compound in the laboratory control spike and laboratory
control spike dupl icate were within control limits, which suggest the outlier in the
matrix spike dupl i ca t e may have been due to matrix e f f e c t s . No further action was
warranted. Blank spike and blank spike dup l i ca t e results have been included.
All samples were extracted and analyzed within the established ho ld ing tunes.
All surrogate recoveries were within acceptable limits with the f o l l o w i n g exception:

decachlorobiphenyl 0103075-1 high
The method states that one surrogate may be outside control l imits without further
action.
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The data contained in the f o l l o w i n g report have been reviewed and approved by the personnel
li s ted below. In addition, Paragon Analytics, Inc. cert i f i e s that the analyses reported herein
are true, complete and correct within the limits of the methods employed.

^ !_)oa\f^ ^3* K Q V ^ / \ W £ W \ ' ^^Q \Dan Sheneman Date
GC Analyst

R e v i e w e r ' s Ini t ia l s Date
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T A R G E T S H E E T
E P A R E G I O N V I I I

S U P E R F U N D D O C U M E N T M A N A G E M E N T S Y S T E M
D O C U M E N T N U M B E R : 494266
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DIMSION OF EPIDEMIOLOGY H Charles D. Brokopp, Dr. P.H.
AND LABORATORY SERVICES 1 Director

J u n e 1,2001

Bureau of Lafooratoz-y
46 N o r t h M e d i c a l Drive

S a l t Lake City. Utah S4113-1105
T e l e p h o n e : i . S O l i 584-S46C

F a x : ( 8 0 1 ) 584-8501

Paragon A n a l y t i c s Incorporat edDonald F G i p p l e Director
225 Commerce Drive
F o r t C o l l i n s CO 80524

I D # A T L 2
Account# 3034901511

Director,
On the basis of your most recent audi t results and compliance with the ELCP requirements, thelaboratory l i s t ed is c er t i f i ed for environmental monitoring under the Safe Drinking Water Act andauthorized to p er f orm the f o l l o w i n g analytes, or groups of analytes by method:
R a d i o n u c l i d e s

900.0
Gross A l p h a & Beta901.1 Cesium 134Gamma Emitters906.0
T r i t i u mD-3972-90Uranium

T h i s l a b o r a t o r y ' s c e r t i f i c a t i o n date i s e f f e c t i v e : 05/31/2001 .
The analytes or groups of analyte s by method which a laboratory is authorized to p e r f o r m at any giventime wi l l be those indicated in the most recent cer t i f i ca t e let ter. The most recent c er t i f i ca t i on l e t t ersupersedes all previous cer t i f i cat ion or authorization letters. Any discrepancies must be documented andnotice received by th i s Bureau wi th in 15 days of receipt. The c e r t i f i c a t i o n will be recalled in the eventyour laboratory's c e r t i f i ca t i on is revoked.

R e s p e c t f u l l y ,

Charl e s Brokopp, Dr. P . H .

The expirat ion f or th e l a b o r a t o r y ' s c er t i f i ca t i on i s 10 /31/2001 . The U t a h Environmental Laboratory C e r t i f i c a t i o nProgram (ELCP) encourages clients and data user to veri fy the most current cer t i f i cat ion l e t t er for the authorizedmethod. Please call 801-584-8469.
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Paragon A n a l y t i c s I n c o r p o r a t e dDonald F G i p p l e Director
225 Commerce Drive
F o r t C o l l i n s CO 80524

I D # A T L 2
Account# 3034901511

Director,
On the basis of your most recent audi t resul t s and c o m p l i a n c e with the ELCP requirements, thelaboratory l i s ted is c er t i f i ed for environmental moni tor ing under the Clean Water Act and authorized toper f o rm the f o l l o w i n g ana ly t e s , or group s of analyte s by method:
Radio logi ca l

Method 903.0T o t a l Radium
T h i s l a b o r a t o r y ' s c e r t i f i c a t i o n date i s e f f e c t i v e : 0 5 / 3 1 / 2 0 0 1 .
The analyte s or group s of analyte s by method which a laboratory is authorized to p e r f o r m at any giventime will be those indicated in the most recent c er t i f i ca t e letter. The most recent c e r t i f i ca t i on l e t t ersuper s ede s all previous c e r t i f i c a t i o n or authorizat ion le t ters . Any d i s crepanc i e s must be documented andnotice received by th i s Bureau within 15 days of receipt. The c er t i f i ca t i on w i l l be recalled in the eventyour l a b o r a t o r y ' s c e r t i f i c a t i on is revoked.

R e s p e c t f u l !

Char l e s BrokopK Dr. P.H

The expiration for the l a b o r a t o r y ' s c er t i f i ca t i on i s 1 0 / 3 1 / 2 0 0 1 . The U t a h Environmental Laboratory C e r t i f i c a t i o nProgram (ELCP) encourages c l i en t s and data user to v e r i f y the most current c er t i f i ca t i on l e t t e r for the authorizedmethod. Plea s e call 801-584-8469.
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Bureau of Laboratory Iirmroveraer..;;
46 N o r t h Medica l Drive

S a l t Lake City, U t a h 84113-1105
T e l e p h o n e : (SOD 534-84613

Fax: (.8015584-850:;

Paragon Analy t i c s IncorporatedDonald F G i p p l e Director
225 Commerce Drive
F o r t C o l l i n s CO 80524

I D # A T I . 2
Account# 3034901511

Director,
On the basis of your most recent audit results and c o m p l i a n c e with the ELCP requirements, thelaboratory lis ted is c er t i f i ed for environmental monitoring under the Resource Conservation and RecoveryAct and authorized to p e r f o r m the f o l l o w i n g analyte s , or groups of analyte s by method:
Characteri s t i c s

7070Pensky-Marter t s Clo s ed C u p Method f o rDetermining I g n i t a b i l i t y
7377T o x i c i t y Characteri s t i c LeachingProcedure Meta l sT o x i c i t y Characteri s t i c LeachingProcedure S e m i - V o l a t i l e sT o x i c i t y Characteri s t i c Leach ingProcedure V o l a t i l e s
Sec 8.3ReactivityI n o r g a n i c
9070 BTotal and Amenab l e Cyanide: D i s t i l l a t i o n
9073Cyanide Extraction Procedure for S o l i d sand Oils
90205T o t a l Organic H a l i d e s ( T O X )
9040 BpH Electometric Measurement
9045 C

Soil and Was t e pH
9050 AS p e c i f i c Conductance
9056Determinat ion of I n o r g a n i c A n i o n s by 1C( B r o m i d e )

Determination of I n o r g a n i c Anions by 1C( C h l o r i d e )
Determinat ion of I n o r g a n i c Anion s by 1C( F l u o r i d e )Determination of Inorganic Anions by 1C( N i t r a t e )Determination of Inorganic Anions by 1C( N i t r i t e )
Determination of I n o r g a n i c A n i o n s by 1C( P h o s p h a t e )
Determination of I n o r g a n i c Anions by 1C( S u l f a t e s )

9077 A
Oil and Grease Extraction Method forS l u d g e a n d Sediment S a m p l e s

9095 A
Paint F i l t e r L i q u i d s Tes t

Metal Digestion
3005 A

Acid Digestion Total Recoverable orDissolved M e t a l s
3070 A

Acid Dige s t i on f o r T o t a l M e t a l s
3020 A

Acid Diges t ion f or Tota l M e t a l s3050 BAcid Dige s t i on o f S e d i m e n t s , S l u d g e sand S o i l s
3060 A

A l k a l i n e Dige s t i on f o r H e x a v a l e n tChromium
The exp ira t i on for the l a b o r a t o r y ' s c er t i f i ca t i on i s 10/31/2001. The Utah Environmental Laboratory Cer t i f i ca t i onProgram (ELCP) encourages c l i ent s and data user to ver i fy the most current c er t i f i ca t i on le t t er for the authorizedmethod. Please call 801-584-8469.
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M e t a l s

6010 B
A l u m i n u mA n t i m o n yArsenic
BariumB e r y l l i u mC a d m i u mCalc iumChromium
C o b a l tC o p p e r
IronLeadM a g n e s i u m
M o l y b d e n u m
N i c k e lPotass iumS e l e n i u m
S i l v e rS o d i u m
Stront ium
T h a l l i u mV a n a d i u m
Zinc

6020Manganese
7060 A

Arsenic
7196 A

Chromium H e x a v a l e n t Color ime tr i c
7427

Lead
7470 A

Mercury
7471 AMercury7740

S e l e n i u m
7841T h a l l i u m

Organic C l e a n u p
3620 B

F l o r i s i l C l e a n u p
3630 C

S i l i c a G e l C l e a n u p
3640 AG e l Permeation C l e a n u p
3650 B

Acid Base Part i t ion C l e a n u p

3660 B
S u l f u r C l e a n u p

Organic Extrac t ion
3570 C

S e p a r a t o r y F u n n e l L i q u i d - L i q u i dExtractions3520 C
Cont inue s L i q u i d - L i q u i d Extraction

3540 C
S o x h l e t Extraction3550 B
U l t r a s o n i c ExtractionOrganic I n s t r u m e n t a t i o n

8075 B
N o n h a l o g e n a t e d Organics U s i n g G C / F I D

8027 B
Aromatic and H a l o g e n a t e d V o l a t i l e s byGC using Photo i on iza t i on and or ECD:8087 A
Organochlorine Pes t i c id e s By C a p i l l a r yC o l u m n Gas C h r o m a t o g r a p h y

8082
PCBs By C a p i l l a r y Co lumn GasC h r o m a t o g r a p h y

8747 A
O r g a n o p h o s p h o r u s C o m p o u n d s By GC:C a p i l l a r y Column Technique

8757 A
C h l o r i n a t e d H e r b i c i d e s By GC U s i n gMethyla t i on Or Penta f luorobenzyla t i on

8260 B
V o l a t i l e Organic C o m p o u n d s b y G C / M S :C a p i l l a r y C o l u m n Technique

8270 C
S e m i v o l a t i l e Organic C o m p o u n d s By GasC h r o m a t o g r a p h y / M a s s S p e c t r o m e t r y

8370Polynuc l ear Aromatic Hydrocarbons
8330Explo s iv e s

Radiochemi s t rv
9370Gross A l p h a and Gross Beta9375

A l p h a Emit Radium I s o t o p eV o l a t i l e Organic Prepara t i on
50306

Purge-and-Trap f or Aqueous S a m p l e s
P u r g e - a n d - T r a p and Extraction forV o l a t i l e Organics in Soi l & Waste

T h e exp ira t i on f o r t h e l a b o r a t o r y ' s c e r t i f i c a t i o n i s 1 0 / 3 1 / 2 0 0 1 . T h e U t a h Environmental Laboratory C e r t i f i c a t i o nProgram (ELCP) encourages c l i en t s and data user to v e r i f y the most current c e r t i f i c a t i o n l e t t e r for the authorizedmethod. Please call 801-584-8469.
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T h i s l a b o r a t o r y ' s c ert i f i cat ion date i s e f f e c t i v e : 05/31/2001.
The analytes or groups of analytes by method which a laboratory is authorized to p e r f o r m at any giventime will be those indicated in the most recent cert i f i cate letter. The most recent cer t i f i ca t ion le t tersupersedes all previous cer t i f i cat ion or authorization letters. Any discrepancies must be documented andnotice received by this Bureau within 15 days of receipt. The c er t i f i ca t ion will be recalled in the eventyour l a b o r a t o r y ' s c e r t i f i c a t i o n is revoked.

R e s p e c t f u l l y ,

Charle s Brokopp, Dr. P.H.

The exp ira t ion f o r t h e l a b o r a t o r y ' s c er t i f i ca t ion i s 10/31/2001. The Utah Environmental Laboratory C e r t i f i c a t i o nProgram (ELCP) encourages clients and data user to verify the most current cert i f i cat ion le t ter for the authorizedmethod. Please call 801-584-8469.
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P A R A G O N A N A L Y T I C S , I N C .
S T A N D A R D O P E R A T I N G P R O C E D U R E 4 0 9 R E V I S I O N 0
T I T L E : A N A L Y S I S O F P O L Y C H L O R I N A T E D B I P H E N Y L S ( P C B s )

BY GAS C H R O M A T O G R A P H Y -- M E T H O D 8082
F O R M S : N O N E
A P P R O V E D B Y : T E C H N I C A L ,
Q U A L I T Y A S S U R A N C E M A N A G E R . ; / V.,...... - •__________ D A T E
L A B O R A T O R Y MANAGER , - ' " DATE "
H I S T O R Y : R e v 0 , 0 2 / 1 5 / 9 9 .

1 . 0 S C O P E A N D A P P L I C A T I O N
1.1 T h i s s tandard op era t ing procedure (SOP) and the method it references — Method

8082 -are used to de termine the concentrat ion of A r o c l o r s 1016 through 1260 in
l i q u i d and s o l id matrices.

1.2 The f o l l o w i n g s e l e c t e d compounds may be analyzed by t h i s me thod:
A r o e l o r l 0 1 6 A r o c l o r 1248
A r o c l o r 1221 A r o c l o r 1254
A r o c l o r 1232 A r o c l o r 1260
A r o c l o r 3242 \

2 ,0 S U M M A R Y OF M E T H O D
2.1 O V E R V I E W

Extrac t ed s a m p l e s that have been concentrated are d i r e c t l y i n j e c t e d into a gas
chromatograph ( G C ) containing a s p l i t t e r and two columns. Each column
separates the target analytes that are then detected by an e l e c t ron capture detector
( E C D ) . T h i s dual column chromatography a l l o w s t en ta t ive i d e n t i f i c a t i o n (by f i r s t
c o l u m n ) and conf irmat ion (by second column) to be p e r f o r m e d s imul taneou s ly .

2 . 2 S A M P L E P R E P A R A T I O N
2.2.1 Liqu id S a m p l e s : One (1) l i t e r of s ampl e is extracted at neutral pH with

methylene chloride using a continuous l iquid extractor or a separatory
f u n n e l . The extract is concentrated and solvent exchanged into hexane for
analysis. • • ' V .

2.1.2 S o l i d S a m p l e s : A 2-30 g aliquot of homogenized s a m p l e is extracted with
methylene c h l o r i d e using p u l s e sonication or soxhle t extractor. Theextract is concentrated and solvent exchanged into hexane for analysis.

C O N F I D E N T I A L
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Note: U s u a l l y , a 30 g a l i q u o t is used for soil s a m p l e s ; a 2 g
al iquot is used for paint ch ip s .

3 . 0 R E S P O N S I B I L I T I E S
3.1 It i s the r e s p o n s i b i l i t y o f the ana ly s t to p e r f o r m the a n a l y s i s according to t h i s

SOP and to c o m p l e t e all d o c u m e n t a t i o n required for review.
3.2 A n a l y s i s and i n t e r p r e t a t i o n of the r e s u l t s are p e r f o r m e d by personnel in the

laboratory who have d e m o n s t r a t e d the a b i l i t y to generate a c c e p t a b l e r e s u l t s
u t i l i z i n g t h i s method. T h i s d e m o n s t r a t i o n may come in the f o rm of
s u p e r v i s o r y / t r a i n i n g review, r e s u l t s o f p r e c i s i o n and accuracy te s t s p e r f o r m e d ,
or the s u c c e s s f u l c o m p l e t i o n of an unknown p r o f i c i e n c y eva lua t i on test.

3.3 Final review and s i g n - o f f of the da ta are p e r f o r m e d by the depar tment
supervi sor or de s ignee . Ini t ia l ing and d a t i n g the f i l e i n d i c a t e s that thi s review
for prec i s ion, accuracy, comple t ene s s , and reasonableness is c omp l e t e and
s a t i s f a c t o r y . Any errors that are f o u n d require corrective action, which i n c l u d e s
n o t i f i c a t i o n to the t e c h n i c i a n / a n a l y s t who p e r f o r m e d the work and
d o c u m e n t a t i o n of measures taken to remediate the data.

3.4 It is the r e s p o n s i b i l i t y of ail personnel who work with s a m p l e s i n v o l v i n g t h i s
method to note any anomal i e s or o u t - o f - c o n t r o l events associated with the
ana ly s i s of the s a m p l e s . Any d i s c r e p a n c i e s must be noted and corrective action
taken and documented .

4.0 INTERFERENCES
4.1 I n t e r f e r e n c e s f r o m p h t h a l a t e esters can be minimized by us ing p l a s t i c - f r e e

so lvent containers and s c r u p u l o u s l y c l eaned glas sware that has been solvent
rinsed prior to use.

4.2 S u l f u r i c acid clean up techniques may be used to remove in t er f e r enc e s caused
by the presence of organochlor ine and/or organopho sphorou s p e s t i c i d e s .

4.3 Elemental s u l f u r ( p a r t i c u l a r l y in s ediment s a m p l e s ) may i n t e r f e r e and can be
removed by using a p p r o p r i a t e clean up techniques prior to sample analysi s .

5 . 0 A P P A R A T U S A N D M A T E R I A L S
5 . 1 G A S C H R O M A T O G R A P H / D E T E C T O R S

H e w l e t t Packard 5890 Serie s II GC or equivalent e q u i p p e d w i t h dual on-column
i n j e c t i o n and e l e c tron capture de t e c t or s (ECDs).

5 . 2 E L E C T R O N I C I N T E G R A T O R
Any data acqui s i t ion system capable of acquiring, s toring and proces s ing

C O N F I D E N T I A L
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chromatographic data (e.g., H e w l e t t Packard Chem S t a t i o n or equivalent).

5 . 3 C A P I L L A R Y C O L U M N
Primary; R T x - 3 5 or equivalent (i.e., 30 m, 0.53 mm ID, 0.5 (.an)
C o n f i r m a t i o n : RTx-5 or equivalent (i.e., 30 m, 0.53 mm ID, 1.5 urn)

5.4 GASES
H e l i u m ( u l t r a h igh p u r i t y ; used as carrier gas)
N i t r o g e n ( u l t r a h igh p u r i t y ; used as make-up gas)

5 . 5 A U T O M A T E D S A M P L E R
H e w l e t t Packard 7673 Automated I n j e c t i o n S y s t e m or equivalent.

5 . 6 M E A S U R I N G D E V I C E S
5.6.1 P r e c i s i o n H a m i l t o n (or e q u i v a l e n t ) m i c r o s y r i n g e s in i uL, 5 uL and

1.0 mL sizes.
5.6.2 V o l u m e t r i c f l a s k s , Clas s A with ground gla s s s t opper s , 10 mL and

25 mL s ize s . :

6.0 REAGENTS
6.1 SOLVENTS

M e t h y l e n e C h l o r i d e
n-Hexane
I s o o c t a n e
Methanol , ; . :

N o t e ; Only p e s t i c id e grade solvents may be used.
6 . 2 S T O C K A N D I N T E R M E D I A T E S T A N D A R D S

6.2.1 Prepared f r o m EPA repos i tory s tandards or c e r t i f i e d vendor s o lu t i on s .
S t o r e d i n P F T E ( T e f i o n ) - s e a l e d v i a l s i n . t h e dark a t 4 ° C . U n d i l u t e d
stock s tandards may be retained for up to one year; d i l u t e d s tandards
for up to 6 months. Standards may need replaced sooner if laboratoryqua l i ty control sample analyses indicate deterioration.

6.2.2 S t o c k S t a n d a r d s : An a p p r o x i m a t e l y 1000 mg/L (per component) stock
s o l u t i o n is purchased f r o m a su i tab l e vendor or prepared in-house
gravimetr i ca l ly by accurately weighing 0.0100 g of pure material into a
10 mL Clas s A volumetric f l a s k and d i l u t i n g to volume with n-hexane
or isooctane. If purity of the compound is 96% or greater, no weight
correction is necessary; if compound puri ty is less than 96%,
concentration must be corrected m a t h e m a t i c a l l y based on weight used.

G O N F I D E N T I A L
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- A comb ina t i on s tandard c o n t a i n i n g A r o c l o r 1016 and 1260 w i l l
generate peaks covering the range of al l A r o c l o r s of intere s t .
I n d i v i d u a l s t a n d a r d s for all A r o c l o r s may be created, however, to as s i s t
in p a t t e r n recogni t ion. The s tock s t a n d a r d s are sub s equen t ly d i l u t e d to
create the i n t e r m e d i a t e stock s tandards .

6.2.3 I n t e r m e d i a t e S t o c k S t a n d a r d s : G e n e r a l l y prepared by d i l u t i n g 1 mL of
s tock s tandard to 25 mL us ing a C l a s s A vo lumetr i c f l a s k and n-hexane
or isooclanc. The i n t e r m e d i a t e stock standard is fur th er d i l u t e d to
create the c a l i b r a t i o n s tandard s .

6 . 3 C A L I B R A T I O N S T A N D A R D S
6.3.1 C a l i b r a t i o n S t a n d a r d s : Prepared at a minimum of 5 d i f f e r e n t

c o n c e n t r a t i o n s bracke t ing the l i n e a r range o f the d e t e c t or . The lowest
concentra t ion standard s h a l l be at a level at or below the analyte
r e p o r t i n g l i m i t . Create c a l i b r a t i o n s t a n d a r d s by d i l u t i n g a l i q u o t s o f t h e
in t e rmed ia t e s tock standard to volume us ing a C l a s s A vo lume tr i c
f l a s k and n-hexane or isooctane. A c a l i b r a t i o n standard at a
conc en tra t i on leve l m i d p o i n t of the ca l i b ra t i on curve w i l l be used as a
c o n t i n u i n g c a l i b r a t i o n v e r i f i c a t i o n ( C C V ) standard.

6.3.2 I n d e p e n d e n t C a l i b r a t i o n V e r i f i c a t i o n Standard (1CV): C e r t i f i e d and
purchased f r o m a vendor or made g r a v i m e t r i c a l l y in-house. Uses a
source d i f f e r e n t f r om that of the c a l i b r a t i o n standard so that the
accuracy of the ca l ibra t ion standard may be i n d e p e n d e n t l y v e r i f i e d .
Created and analyzed at a c oncentra t i on l ev e l that is the m i d p o i n t of
the ca l i bra t i on range.

6 . 4 S U R R O G A T E S P I K E S T A N D A R D
S u r r o g a t e S p i k e S t a n d a r d : C e r t i f i e d and purchased f r o m a vendor or made in-
house. C o n t a i n s 500 ng/).iL each t e t rach loro-m-xyl ene and d e c a c h l o r o b i p h e n y l
in methanol. During pr epara t i on , 1.0 mL of thi s standard is sp iked into each
s a m p l e , s tandard and qua l i ty control sample.

N o t e : An internal s tandard is not used for A r o c l o r analysis. A r o c l o r
content is de t ermined by pat t ern r e c ogn i t i on and quant i ta t ion is
a c c o m p l i s h e d us ing the external s tandard method.

7 . 0 S A M P L E C O L L E C T I O N , P R E S E R V A T I O N , H A N D L I N G A N D H O L D I N G
T I M E S ; . . . . . . ' ; ' , ; . : : -7.1 S a m p l e s must be co l l e c t ed according to an approved s a m p l i n g plan.
7.2 Liquid sample s are not c h e m i c a l l y preserved and must be c o l l e c t e d in amber g l a s s

containers ( g e n e r a l l y 1 L) with T e f l o n - l i n e d l i d s . S a m p l e s must be maintained at
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4 °C and ex trac t ed w i t h i n 7 days o f c o l l e c t i o n . E x t r a c t s must a l so b e mainta ined
a t 4 °C and analyzed w i t h i n 40 days o f p r e p a r a t i o n .

7.3 S o l i d s a m p l e s arc c o l l e c t e d in 250 mL widemou th g l a s s containers with T e f l o n -
l i n e d l i d s . Solid s a m p l e s are not c h e m i c a l l y preserved and must be maintained at
4 °C. Sol id s a m p l e s must b e ex trac ted w i t h i n 14 days o f c o l l e c t i o n , and analyzed
w i t h i n 40 days of ex trac t i on.

8.0 P R O C E D U R E
8 . 1 G A S C H R O M A T O G R A P H I C C O N D I T I O N S

Carrier G a s ( H e ) : 1 - 6 m L / m i n .
M a k e - u p Gas (N2):- 20 - 40 m L / m i n .
I n j e c t o r T e m p e r a t u r e : 2 2 0 ° C
Oven T e m p e r a t u r e Program
I n i t i a l T e m p e r a t u r e : 1 1 0 ° C
Oven Ramp: 2 0 ° C / r n i r i . t o 1 5 0 ° C
Oven Ramp A : 7 ° C / m i n . t o 2 2 0 ° C
Oven Ramp B : 5 ° C / m i n . t o 2 7 0 ° C
Hold: 4 min.
Detec tor T e m p e r a t u r e : 3 1 0 ° C

8 . 2 I N I T I A L C A L I B R A T I O N
Prepare ca l i b ra t i on s tandards as d i s cu s s ed above ( i n c l u d i n g a d d i t i o n of
surrogate). Inject 1 - 2 uL d i r e c t l y in to the GC and analyze. Q u a n t i t a t i o n is
a c c o m p l i s h e d via the external standard method of quant i ta t i on. A n a l y t e
c a l i b r a t i o n f a c t o r s (CFs) are c a l c u l a t e d as f o l l o w s :

Sum of S e l e c t e d : P e a k Areas or H e i g h t s
C F ' = : Mass o f A r o c l o r I n j e c t e d On-Column ( n g )

If the CFs over the working range of the de t e c tor are constant (i.e., < 20%
RSD), then response is assumed to be invariant and the average (mean) CF may
be used to quant i ta te sample content. Rela t ive Standard Deviation (RSD) is
c a l c u l a t e d as:

S t a n d a r d Deviation Y S D )
R S D ( % ) ;.=. Average (mean) CF X 100

When RSt) over the calibration range is greater than 20%, linearity through the
origin cannot be assumed. It is then necessary to c a l c u l a t e analyte l inearity
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us ing a regre s s ion equation that does not pass through the origin (e.g., the least
squares m e t h o d ) . The regression c a l c u l a t i o n w i l l y i e l d a c o rr e la t i on c o e f f i c i e n t
(r) that must be > 0.99 to be used for s a m p l e q u a n t i t a t i o n . N o t e that the
c orr e la t i on c o e f f i c i e n t i s an e xpre s s i on of "goodness of f i t " with p e r f e c t f i t
be ing a value of 1.0.

8 . 3 I N I T I A L C A L I B R A T I O N V E R I F I C A T I O N ( I C V )
An ICV i s run i m m e d i a t e l y a f t e r m u l t i - p o i n t c a l i b r a t i o n . To b e v a l i d , t h e
response o f the second source ICV standard cannot di f f er f r om that o f the
m i d p o i n t of the f i r s t source i n i t i a l c a l i b r a t i o n s tandard by more than 15%. The
equation below is used to c a l c u l a t e Percent D i f f e r e n c e (%D):

| (ICV R e s p o n s e ) - (Ini t ia l C a l i b r a t i o n R e s p o n s e ) !
%D = . Initial C a l i b r a t i o n Response X 100
If the % D of the ICV is > 15%, the ICV s h a l l be remade and analyzed to v e r i f y
true concentrat ion. If t h e ICV s t i l l f a i l s , a new i n i t i a l c a l i b r a t i o n must b e
generated.

8 . 4 C O N T I N U I N G C A L I B R A T I O N V E R I F I C A T I O N ( C C V )
The CCV monitors detec tor response during a run sequence. The concentration
of t h i s s tandard is at the m i d p o i n t of the i n i t i a l c a l i b ra t i on . A f t e r an a c c ep tab l e
ICV is ana lyzed , up to 10 s a m p l e s may be analyzed . After the 10th s a m p l e , a
CCV must be analyzed and the percent d i f f e r e n c e c a l c u l a t e d . If the %D for the
CCV is a c c e p t a b l e (i.e., ±. 15%), another 10 f i e l d s a m p l e s may be analyzed
f o l l o w e d by the analys i s of another CCV to bracket the s a m p l e analyses.
If any CCV does not meet acceptance cr i t er ia , analyses must be h a l t e d and the
source of the p r o b l e m f o u n d and corrected. The instrument must be
recalibrated, and all sample s in j e c t ed since the last acceptable CCV must be
reanalyzed.

8 . 5 R E T E N T I O N T I M E W I N D O W S
Retention T i m e W i n d o w s (RTWs) are e s t a b l i s h e d by analyzing a mid-level
standard for each A r o c l o r , noh-conse cu t iye ly, over a 72 hour period. The
s tandard dev ia t ion of these analyses is c a l c u l a t e d based on the ab s o lu t e retention
time o f s e l e c t ed peaks y i e l d e d f or th e Aroclor. Each Aroc lor ' s RTW i s d e f i n e d
as three times the ca l cu la t ed standard deviat ion.

8.6 SURROGATE R E C O V E R Y
All control s ampl e recoveries must be w i th in e s t ab l i s h ed control l i m i t s . If the
surrogate percent recovery is out s ide l i m i t s , the sample is reanalyzed to
determine analytical error or matrix e f f e c t , the da ta is f l a g g e d as such and a
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n o t a t i o n is made in the narrative comment s ,
c a l c u l a t e d as f o l l o w s :

Percent Recovery (%R) is

F o u n d A n a l v t e C o n c e n t r a t i o n
%R ~ T a r g e t ( A n t i c i p a t e d ) A n a l y t e C o n c e n t r a t i o n X 100

8 . 8 C A L C U L A T I O N S A N D R E P O R T I N G
8.8.1 A r o c l o r s are i d e n t i f i e d t h r o u g h p a t t e r n r e c o g n i t i o n , T e n t a t i v e

i d e n t i f i c a t i o n occurs when s e l e c t ed peaks f r om a concentrated s a m p l e
extract f a l l wi thin th e RTW o f one co lumn. If s e l e c t ed peak re t ent ion
t ime a l s o f a l l s w i t h i n the ir RTW on the second c o lumn (and the
concentra t ion i s wi thin a two f o l d window), the analytc ' s presence has
been c o n f i r m e d . Q u a n t i t a t i o n i s c a l c u l a t e d f r o m both column
response s and the value being impac t ed by the least amount of
i n t e r f e r e n c e i s r e p o r t e d . For the m u l t i - r e s p o n s e A r o c l o r s , three to
e igh t p eak s are used for i d e n t i f i c a t i o n / q u a n t i t a t i o n . The same s e l e c t ed
peaks must be c o n s i s t e n t l y used for q u a n t i t a t i o n between the standard
and s a m p l e set,

N o t e : A n a l y s t e x p e r t i s e i s crucial in i d e n t i f y i n g and
q u a n t i t a t i n g s a m p l e s c o n t a i n i n g m u l t i p l e A r o c l o r s
or Aroc l or s that are p a r t i c u l a r l y weathered.

8.8.2 S A M P L E A N A L Y S I S
G e n e r a l l y , 1 - 2 uL of the concentrated s a m p l e extract is d i r e c t l y i n j e c t e d
into the GC via the automated i n j e c t o r . Where necessary, d i l u t e s a m p l e
e x t r a c t s t o keep response w i t h i n the l inear range. All prepared ex trac t s
contain the surrogate.
S a m p l e concentration i s c a l c u l a t e d using the f o l l o w i n g equation:

Concentration^ ==
H g / K g : , •

9.0

Where:: ' . • • A X. . - ; : , v t . - - • .
DF
mean CF

• : . ^ V s o r W sQ U A L r r Y C O N T R O L

(mean C F ) ( V s o r W s )

a n a l y t e re sponse (area u n i t s ' o r peak h e i g h t )
volume of total concentrated e x t r a c t . ( \ i L )
D i l u t i o n F a c t o r ( i f a p p l i c a b l e ) ; i f n o d i l u t i o n w a s
made, DF = 1 ( d i m e n s i o n l e s s )
average s tandard response (area unit s or peak h e i g h t )(volume or w e i g h t ) of s a m p l e extracted (ml, or g)
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9 . 1 D E F I N I T I O N O F A N A L Y S I S B A T C H ;
For t h i s method, an a n a l y s i s batch is d e f i n e d as a group of 20 or l e s s f i e l d s a m p l e s
that are a s s o c ia t ed w i th one unique set of batch QC s a m p l e s . Batch QC s a m p l e s
arc d e f i n e d a s the method b lank (MB), laboratory control s a m p l e (LCS), matrix
s p i k e ( M S ) a n d d u p l i c a t e ( f i e l d s ampl e , L C S o r M S ) . A l l q u a l i t y control s a m p l e s
must be carried through all s tages of the sample preparat ion and measurement
s t e p s .

9 . 2 D E F I N I T I O N O F A N A L Y T I C A L S E Q U E N C E
The sequence of certain analyse s i s d e f i n e d in the method. To be c o m p l i a n t , f i e l d ,
c a l i b r a t i o n and q u a l i t y control s a m p l e s s h a l l be analyzed in the f o l l o w i n g
r e p e t i t i v e sequence:

Reagent Blank
I C V
CCV
MB
L C S
(up to 10) S a m p l e s
CCV
(up to 10) S a m p l e s
MS* .
D u p l i c a t e *
CCV

* One MS and D u p l i c a t e ana ly s i s must be p e r f o r m e d per batch of twenty
s a m p l e s or l e s s of l i k e matrix. T h e s e two q u a l i t y contro l analyse s may be
p e r f o r m e d at any time in the a n a l y t i c a l sequence f o l l o w i n g d a i l y
calibration,

9.3 BLANKS
M e t h o d b lank s are a l i q u o t s o f matrix (i.e., organi c- fr e e water for l i q u i d s analyses;
Ottawa Sand for s o l i d s ana ly s e s) , which have been prepared and analyzed in the
same manner as the a s soc ia ted f i e l d s amp l e s . MBs are run b e f o r e proce s s ing any
s ampl e s to d emons tra t e that i n t e r f e r e n c e s are under control. Each time a batch of
s a m p l e s is a n a l y z e d , e x trac t ed , or there is a change in reagent s , an MB shou ld be
analyzed.
To be ac c ep tab l e , concentrat ions of analyte s of interest d e t e c t e d (if any) in the MB
must be be low the analyte r e p o r t i n g l i m i t . If this criteria is not met, analyses must
be ha l t ed and the source of the contaminat ion f o u n d and corrected.
Two other blank type s bear mention. Reagent b lanks are s i m p l y an i n j e c t i o n of
solvent analyzed to show that the analyt i ca l system is f r e e from contamination.
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Carryover b l a n k s are s i m p l y a l iquo t s of c o n t a m i n a n t - f r e e ma tr i x (which are not
surrogate s p i k e d ) that arc analyzed to clean the a n a l y t i c a l system. T h e s e b l a n k s
are run as necessary and ne i ther is eva luat ed agains t r e p o r t i n g l i m i t criteria.

9 . 4 L A B O R A T O R Y C O N T R O L S A M P L E
The l a b o r a t o r y control s a m p l e (LCS) i s analyzed to measure the accuracy of the
method. The LCS is s i m i l a r to the matrix s p i k e a n a l y s i s in that known
concentrat ions of target analytes are spiked into reagent matrix (as oppo s ed to
s a m p l e m a t r i x , as w i t h the MS) and the percent recoveries for the a n a l y t e s are
c a l c u l a t e d .

9 . 5 L A B O R A T O R Y D U P L I C A T E
A labora tory d u p l i c a t e is analyzed as a measure of the p r e c i s i on of the a n a l y t i c a l
r e s u l t s generated. T o a c c o m p l i s h th i s analys i s , e i ther a f i e l d s a m p l e c o n t a i n i n g
targe t compound con tamina t i on may be analyzed in d u p l i c a t e , or the laboratory
control s a m p l e or matrix s p i k e analysi s can be p e r f o r m e d in d u p l i c a t e . R e l a t i v e
Percent D i f f e r e n c e (RPD) of the d u p l i c a t e pair is ca l cu la t ed as f o l l o w s :

(Concentration;; - C o n c e n t r a t i o n j u j , ]
R P D ( % ) ~ (Concentration* + Conc en t ra t i on^) / 2

W h e r e : . ; ,"•:•• ,
Concen tra t i on x > analyte concentrat ion in s a m p l e
C o n c e n t r a t i o n j u p = analyte concentrat ion in d u p l i c a t e

9 . 6 M A T R I X S P I K E
Matrix s p i k e s consist of f i e l d sample s into which known concentrations of target
analyte s are i n j e c t e d and analyzed as a means of d e t e r m i n i n g the e f f e c t of matrix
on target a n a l y t e de tec t ion. One MS is analyzed per batch. Percent Recovery
(%R) tor sp iked analyte s is ca l cu la t ed as f o l l o w s :

A f o u n d " A s a m p i c' " '' • «V : >-::-; • x 100 , . • . .
. / • • " ' • ' • • ' . ' - • ' • • • " • • ' . - • . - t a r g e t' W h e r e ; . . " " • • : ' - / • - ; • • • ' ' • ; - . - . - ' • : . . ' • ' . • : ' ' > - • ' .

= C a l c u l a t e d analyte concentration in the MS or MSD sample~ C a l c u l a t e d analyte concentration in the unspiked f i e l d sample
.-- The target ( a n t i c i p a t e d ) concentration of the added analyte s p ik e

A d v i s o r y acceptance criteria for all sp ike s and d u p l i c a t e s must be met. If MS

C O N F I D E N T I A L



P A R A G O N A N A L Y T I C S , I N C .
SOI' 409 REV 0

P A G E I OOF 17-
••'•-re covery o r - r e l a t i v e - p e r c e n t , d i f f e r e n c e cr i t er ia ar e no t met, r e s u l t s o f t h e

labora tory c o n t r o l ' s a m p l e analys e s must b e c a r e f u l l y cons idered . I f L C S re su l t s
are a c c e p t a b l e , a s a m p l e - m a t r i x i n t e r f e r e n c e is s u s p e c t e d and a no ta t i on in the
narrative comments is made.

N o t e : In the event that not enough s a m p l e volume is p r o v i d e d to
generate MS and d u p l i c a t e analyses, the requirement to p e r f orm
these analy s e s is waived and an e x p l a n a t o r y no ta t i on is made in
the narrative.
A l s o note that for p r o j e c t s in which the c l i en t i s to d e s i g n a t e

. MS/MSD. sample s , an ana ly s i s batch may not contain an
MS/MSD pair. W h e r e t h i s occurs, a no ta t i on w i l l be made in the
narrative.

9.7 A method d e t e c t i o n l i m i t (MDL) s t u d y s h a l l cons i s t of the a n a l y s i s of a blank and
a minimum of seven r e p l i c a t e analyse s for a target a n a l y t e at a concentration level
near the c a p a b i l i t i e s of the method. The MDL s t u d y should be p e r f o r m e d as
needed and at a minimum, annual ly.

10.0 D E V I A T I O N S F R O M M E T H O D
10.1 T h i s SOP meets the requirements of Method 8082. There are no known

d e v i a t i o n s f r o m the method.
11.0 S A F E T Y , H A Z A R D S A N D W A S T E D I S P O S A L

1 1 . 1 S A F E T Y A N D H A Z A R D S
1 1 . 1 . 1 Read the MSDSs b e f o r e pr i or to p r e p a r i n g s tandards or using any

s o l v e n t s or reagents for the f i r s t time.
11.1.2 Wear g l ov e s , s a f e t y g l a s s e s , and lab coat when working with any

chemical mater ia l s (e.g., s tandards , s o lv en t s , reagents, or s a m p l e s ) ,
h a n d l i n g mater ia l s or equipment p o t e n t i a l l y contaminated with
chemical s or w i th in a laboratory area.

11.1.3 Any chemical s with a T h r e s h o l d Limi t V a l u e (TLV) of less than 50
ppm shall be worked with in a laboratory fume hood ( e.g., solvents
and ac id s). AH f l a m m a b l e compounds must be kept away from
i g n i t i o n sources.

11.1.4 Any non original containers used to ho ld reagents (e.g., wash bo t t l e s
or automatic di spenser b o t t l e s) shall be labeled at a minimum with
compound name, NFPA H e a l t h , F l a m m a b i l i t y and Reactivity ratings,

• ; • ' • ' : • • - ' : - • ' . . - a n d d a t e . ' : . • • • • ' • : . ' : • • , > - : : ' . ; . - / , • ' . " ' • : - - ' • - ' •
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1 1 . 1 , 5 All compressed gas c y l i n d e r s must be secured at all t imes a regulator is
in p la c e . The c y l i n d e r cap must be i n s t a l l e d i m m e d i a t e l y a f t e r
removing the r egu la t or and b e f o r e removing the tie down s trap or
chain f r o m the cyl inder. The c y l i n d e r s h a l l he secured to a gas cart for
t ranspor t . The c y l i n d e r must be stored c a p p e d and secured at all t imes ,

11.2 W A S T E D I S P O S A L
11.2.1 Any hexane or other nonhalogenated organic s o l v e n t s that has not been

p o t e n t i a l l y contaminated with P C B s may be d i s p o s e d of in the
A c e t o n i t r i l e / N o n h a l o g e n a t e d W a s t e , ( P r o f i l e # A J 6 7 3 8 ) .

11.2.2 The extract v ia l s and as soc iated e x t r a c t s that do not contain PCBs
greater than 50 ppm may be d i s p o s e d of intac t in the Discarded Extract
V i a l W a s t e . ( P r o f i l e # A J 6 7 3 9 ) .

11.2.3 The extract v ia l s , associated e x t ra c t s , and any PCB contaminated
debri s that may contain PCBs in excess of 50 ppm shal l be d i s p o s e d of
intact in the PCB Debris Was t e . (Profile # B S 5 0 3 0 ) .

11.2.4 All e m p t y solvent b o t t l e s are d i s po s ed o f a c cord ing to the a p p r o p r i a t e
S O P s . P l e a s e note that all l a b e l s and markings must be d e f a c e d p r i o r
to d i s p o s a l .

12.0 R E F E R E N C E S
12.1 U S E P A S W - 8 4 6 , "Test M e t h o d s f o r E v a l u a t i n g S o l i d W a s t e - P h y s i c a l / C h e m i c a l

Methods", 3 r d ed i t i on , F i n a l U p d a t e III, Method 8082, Revision 0, December
' • V ' . ' • ' • • 1996. " . - . ' • ; . . . : : v

: -••. . . ' • ' : • • ' ' ' ' ' ; ' • ' . ' ' . • • ' • : - • • ' ' • . ' , • ' . '
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A n a l y t i c a lM e t h o d :S W 8 0 8 2

Q u a l i t y Contro lCheck

Parameter:
P o l y c h l o r i n a t e d B i p h e n y l s ( P C B s )

Frequency Acceptance Criteria

S u m m a r y o f I n t e r n a l Q u a l i t yC o n t r o l (QC) Procedures andCorrective A c t i o n s

Corrective A c t i o n

I n i t i a lC a l i b r a t i o n ;minimum 5-p o i n t ; a l l analyte s

As needed (i.e., whend a i l y ca l i bra t i on doesnot meet c r i t e r i a )
a) RSD < 20%, use mean

C F s t o quanti tate .
b) If RSD > 20%

c a l c u l a t e l inear
regression (not f or c ed
through origin); use
f o r q u a n t i t a t i o n i f
correlation co e f -f i c i e n t (r) is > 0.99.

Evaluate/correct instrumentm a l f u n c t i o n and reanalyze i n i t i a lca l i bra t i on to obtain acc ep tab l ecurve.

I n i t i a lC a l i b r a t i o nV e r i f i c a t i o n
• (1C V); run atm i d p o i n t ofca l i bra t i on

D a i l y prior to s a m p l eanalyses If + 15% D analyse s mayproceed.
Prepare another ICV and
a n a l y z e . ' I f I C V - s t i l l f a i l s ,system must be recal ibrated.

C o n t i n u i n g
Cal ibra t i onV e r i f i c a t i o n
(CCV); run atm i d p o i n t o fca l i b ra t i on

Brackets each set of10 f i e l d s a m p l eanalyses
If. + 15% D analyses mayproceed.

Evaluat e / corre c t instrument
m a l f u n c t i o n as needed (e.g.,remove 1 meter f rom the guardcolumn of the GC, prepare anew standard) and reanalyze.
If CCV s t i l l non-compliant,recal ibrate us ing a new curve.
S a m p l e s analyzed a f t e r a f a i l e dCCV will be reanalyzed.
If a f a i l e d CCV for anautosampler analys i s returns toacceptable cal ibration later inthe sequence, sampl e s f o l l o w i n gthe a c c ep tab l e CCV will berepor t ed; and samples betweenthe f a i l e d CCV and subsequentcompliant CCV will be

C O N F I D E N T I A L
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A n a i y t i c a lM e t h o d :S W 8 0 8 2
Parameter:
Polychlor inated Biphenyl s (PGBs)

S u m m a r y o f I n t e r n a l Q u a l i t yC o n t r o l ( Q C ) Procedure s andCorrec t iv e A c t i o n s

Q u a l i t y ControlCheck
Frequency Accep tance Cri t er ia Corrective Act i on

reanaly/ed .
If h o l d i n g times are an issue,c o m p l e t e a Non ConformanceReport (NCR) and n o t i f y the PM
f o r s ampl e di spos i t ion.__________

Retention T i m eW i n d o w ( R T W )
Whenever a newcolumn is i n s t a l l e d ,
based on 3 in j e c t i on sthroughout a 72-hourperiod to be morerepre s en ta t ive o f d a i l yoperations

Column and compounds p e c i f i c . Window is ± 3xthe standard deviation ofthe 3- in j e c t i on average forthe respective Column.
N o t e that the ICV andCCV analyses are al soused to monitor RTWd r i f t

I f zero, sub s t i tu t e window o fc l o s e - e l u t i n g s imilar compound.W i d e r windows can be used toscreen for compounds;experience of analyst shouldweigh heavi ly in in t erpre ta t i onof chromatograms (re f er to RTS h i f t ) .

Retent i on T i m e( R T ) S h i f t Each C C V ; RT ofanalyte s evaluatedagainst the ICV
Column and compounds p e c i f i c ; varies with I C V I n s p e c t chromatographic systemfor m a l f u n c t i o n ; correcti d e n t i f i e d m a l f u n c t i o n s , i fa p p r o p r i a t e .

Evaluat e data based on acomparison with other s tandardsrun during the analyticalsequence; consider the RTs forthe surrogates and spikedcompounds analyzed b e f o r e arida f t e r the sample in question:
- expand RTW to encompassthe s h i f t in compound location- if no peaks are found in theexpanded window, report thecompound as non-detect

- if peaks are present, use theconf irmat ion column to v e r i f yidenti f i cat ion.

C O N F I D E N T I A L
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Q u a l i t y C o n t r o l(leek
M e t h o d Blank
( M B )

Blank Spike; BS(Laboratory
Contro l S a m p l e ;L C S )

• -

Parameter:
P o l y c h l o r i n a l e d B i p h e n y l s ( P C B s )

Frequency

One per each
prepara t i on batch of <20 s a m p l e s of l i k ematrix

• . • ' " . .

. - ' - . . - - "

One per batch of 20sample s o f l ik e matrix

Acceptance Cri t er ia

< RL: MB should notcontain any targetcompounds at or abovet h e r e p o r t i n g l i m i t ( R L )

See Laboratory L i m i t s ;recoveries for the spikedcompounds must bewithin the advisory l i m i t s

-. - .

S u m m a r y o f I n t e r n a l Q u a l i t yC o n t r o l (QC) Procedures and
Correct ive A c t i o n s

Corrective A c t i o n

Reanalyze to determine ifinstrument contamination wasthe cause. If MB s t i l l non-c o m p l i a n t , init iate correctiveaction:
- if a s a m p l e contains target
compounds at S:10X amount
f o u n d in MB or if targetcompounds are not de t e c t ed inthe sample , then that sampledoes not require re-extractionand the r e su l t s may be reportedwithout q u a l i f i c a t i o n s
- if the samples are within theex t rac t i on h o l d i n g time, then re-extract and reanalyze allassociated samples containing
target compounds at <10Xamount f ound in MB
- if the samples are outside theextraction h o l d i n g time, .thenc o m p l e t e an NCR and contact
PM for sample d i spo s i t ion.
U n l e s s otherwise directed,sampl e s will not be extractedouts ide of the h o l d i n g time andthe data will be submitted withappropr ia t e narration.
Check ca l cu la t i on s and spikepreparat ion for documentableerrors. If no errors are f ound ,then reanalyze to determine ifinstrumental conditions oranalytical preparation was thecause.

C O N F I D E N T I A L
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A n a l y t i c a lM e t h o d :S W 8 0 8 2
Parameter:
P o l y c h l o r i n a t e d B i p h e n y l s ( P C B s )

S u m m a r y o f I n t e r n a l Q u a l i t yContro l (QC) Procedure s andCorrec t ive A c t i o n s

Q u a l i t y ControlCheck Frequency Acceptance Cri ter ia Corrective A c t i o n

If sti 11 non-compI iant and thes a m p l e s are wi th in the extractionh o l d i n g t ime, then request re-extraction using an NCR, andreanalyze al l associated sample sfor the analyte which does notmeet criteria.
If the sample s are ou t s ide theextraction h o l d i n g time, thencontact PM via NCR for sampled i s p o s i t i o n .
U n l e s s otherwise direc ted,s a m p l e s w i l l not be extractedout s ide of the h o l d i n g t ime andthe data wi l l be submi t t ed witha p p r o p r i a t e narration.

Matr ix S p i k e( M S )
One per batch ofs ampl e s , not to exceed20 s a m p l e s of a givenmatrix.

See Laboratory L i m i t s ;recoveries for the sp ik edcompounds should bewithin advisory l i m i t s

Check for documentable errors(e.g., ca l cu la t i on s and spikeprepara t i on).
Check unspiked sample re sul t sand surrogate recoveries forindicat ions o f matrix e f f e c t s .
If no errors are f o u n d , andassociated BS (LCS) is withinadvisory l imi t s , then samplematrix e f f e c t s are the most l i k e l ycause. Note in narrative.

Matr ix S p i k eD u p l i c a t e ( M S D )or Dupl i ca t e
One per batch ofsample s , not to exceed20 sample s of a givenmatrix.

See Laboratory L i m i t s :See Matrix S p i k e f o rMSD recoveries.
RPD's should b e within

See Matrix S p i k e f o r recoveries.
I f RPDs f o r t h e sp ikedcompounds are not withinadvisory l imi t s , check for

C O N F I D E N T I A L
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A n a l y t i c a l
M e t h o d :
S W 8 0 8 2

Q u a l i t y ControlCheck

Parameter:
Polych l or ina t ed B i p h e n y l s ( P C B s )

Frequency A c c e p t a n c e C r i t e r i a

S u m m a r y o f I n t e r n a l Q u a l i t y
C o n t r o l (QC) Procedure s andCorrective Actions

Correc t ive A c t i o n

advisory l i m i t s documentab l e errors (e.g.,c a l c u l a t i o n s and spikep r e p a r a t i o n ) .
Check uusp iked sampl e r e s u l t sand surrogate recoveries fori n d i c a t i o n s o f matrix e f f e c t s .
I f s i g n i f i c a n t d i f f e r e n c e sbetween the MS and MSD ex i s t ,r eanalys i s of the sample andspikes may be necessary.Discuss with Department/Program/QA Managers.

Surrogate S p i k e A l l f i e l d sample s ,s tandards and q u a l i t ycontrol sample s
See Laboratory L i m i t s ;recoveries should bewithin advisory l i m i t s

Check ca l cu la t i on s and spikep r e p a r a t i o n f o r documentableerrors.
If no errors are f o u n d , and thesurrogate recoveries in the MBand blank spikes are within theadvisory l i m i t s , then samplematrix e f f e c t s are the most l i k e l ycause.
I lowever, any samples withsurrogate recoveriess i g n i f i c a n t l y below the advisory
l i m i t s , with no visiblechromatographic cause, shouldbe reanalyzed to determine if ani n j e c t i o n error was the cause forthe low recovery.
If the surrogate recoveries in theassociated MB and BS are notwithin advisory l i m i t s , and thesamples are within the

C O N F I D E N T I A L
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A n a l y t i c a l
M e t h o d :S W 8 0 8 2

Q u a l i t y Contro lCheck

Method
Detection Limit
( M D L ) S t u d y ;run at analyteconcentrat ionslower than theirr epor t ing l i m i t

P a r a m e t e r :
P o l y c h l o r i n a t e d B i p h e n y l s ( P C B s ) • . '

Frequency

As n e e d e d ; at
minimum, annually

Acceptance Cr i t e r ia

Pos i t iv e re sul t < theanalyte reporting l i m i t

• - - • • - . . . . •

S u m m a r y o f I n t e r n a l Q u a l i t yControl (QC) Procedures andCorrec t ive A c t i o n s

Corrective A c t i o n

h o l d i n g t ime, then re-extract andreanalyze al l a s soc iated sampl e s .
If the sampl e s are out s ide the
h o l d i n g t ime, then contact thePM via an NCR.
U n l e s s otherwise d i r e c t ed ,s a m p l e s w i l l not be extractedout s ide of the h o l d i n g time andthe data will be submitted witha p p r o p r i a t e narration.
Determine the reason for f a i l u r eand fix problem with system;then repeat s tudy for thoseanalytes that did not meetcri t er ia:
- a d j u s t the laboratory repor t ingl i m i t s , i f needed.

C O N F I D E N T I A L
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S T A N D A R D O P E R A T I N G P R O C E D U R E

T I T L E : D E T E R M I N A T I O N O F V O L A T I L E C O M P O U N D S B Y
G A S C H R O M A T O G R A P H Y / M A S S S P E C T R O M E T R Y
( M E T H O D 8260B A N D M E T H O D 624)

F O R M N U M B E R S : N O N E
P R E P A R E D B Y : G a r y Brook

A P P R O V E D B Y : T E C H N I C A L M A N A G
Q U A L I T Y A S S U R A N C H M A N A j U E R . . . .

L A B O R A T O R Y M A N A G I - R ,,.._..^
H i s t o r y : K e v ' o , 3 / 2 1 / 9 6 ; Rev. I , 6 / 1 0 / 9 6 ; Rev. 2 , 5 / M a y / (

1 . S C O P E A N D A P P L I C A T I O N

D A T E
D A T E
D A T E

Ruv. 3, 1 3 / A p r / 9 8 ; Rev. 4, 0 2 / 1 5 / 9 9 .

1 . 1 . T h i s s t a n d a r d o p e r a t i n g procedure ( S O P ) a n d t h e method i t r e f er ence s , Method
8260B, are used to determine v o l a t i l e organic compounds in a variety of solid
waste matrice s . T h i s SOP i s a p p l i c a b l e t o nearly al l t y p e s o f s a m p l e s , r egard l e s s
of water c o n t e n t , i n c l u d i n g : ground water, aqueous s l u d g e s , caustic l i q u o r s , acid
l i q u o r s , waste s o l v e n t s , o i l y wastes, mousses, tars, f i b r o u s wastes, po lymeric
e m u l s i o n s , f i l t er cakes, spent carbons, spent c a t a l y s t s , s o i l s , and sediments. The
f o l l o w i n g c o m p o u n d s can be determined by t h i s me thod;
The body of this SOP specifies the procedures to be used for SW-846 Method
8260 B. Any additional or contradictory requirements for EPA Method 624 are
contained in Section 10,

Parameter G A S N o . b Purge-and-Trap Direct I n j e c t i o n
Acetone
A c r o l e i n
A c r y l o n i t r i i e
Benzene
Bromobenzene
Bromochloromethane
Bromodichloromethanc
B r o m o f b r m
Bromomethane
2-Butanone ( M E K )
n-Butyl Benzene
sec-Butyl Benzene
t er t-Butyi Benzene
Carbon t e t r a c h l o r i d e
Carbon d i s u l f i d e
Chlorob enz ene

67-64-1
107-02-8
107-13-1

" • ' • . • ; 7 1 -43-2' " • • : ' • ' • ;
108-86-1

; 74-97-5 ; .:.
: 75-27-4.

75-25-2^
74-83-9
78-93-3
104-5 1-8
135-98-8
98-06-6
56-23-5
75-15-0
108-90-7

PP
a . . • • • ' • : .a

: a •;
; : : . .-a.", . . ' . . ' '

a
a--.

. a : , .
a

PPa
a

• - " • a • ':••-.a
PP• a

a
a

• : ' ' . ' - ' a ' . " ' ' • ' •-' a •.:• . ;a; ' ' " . a . ' ' - •a
a • • • '

' . ' ' a - "
a
a
a: : a ' : •
a
a
a
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S T A N D A R D O P E R A T I N G P R O C E D U R E

T I T L E : D E T E R M I N A T I O N O F V O L A T I L E C O M P O U N D S B Y
G A S C H R O M A T O G R A P H Y / M A S S S P E C T R O M E T R Y
( M E T H O D 8260B A N D M E T H O D 624)

F O R M N U M B E R S : N O N E
' a r a m e t e r G A S N o . b P u r g e - a n d - T r a p Direct I n j e c t i o n

C h l o r o d i b r o m o m e t h a n e
C h l o r o e t h a n e
C h i o r o h c x a n e
2 - C h l o r o e t h y l v inyl e th er
C h l o r o f o r m
C h l o r o m c t h a n e
2 - C h l o r o t o l u e n e
D i b r o m o c h l o r o m e t h a n c
4-Chioro to lu ene
1 ,2-Di bromo-3-chloropropane
1 ,2-Dibromoethanc
Dibromomethane
1 ,2-Di chlorobenzenc
1 ,3-DichIoroben7,ene
1 ,4-Dichiorobcnzene
D i c h l o r o d i f l u o r o m e t h a n e
1 . 1 - D i c h l o r o e t h a n e
1 , 2 - D i c h I o r o e t h a n e
1 , 1 - D i c h I o r o e t h e n e
cis-1 ,2-Dichloroe thene
trans- 1 ,2-Dichloroethene
1 ,2-Dich loropropane
2 , 2 - D i c h I o r o p r o p a n e
1 , 3 - D i c h l o r o p r o p a n e
1 , 1 - D i c h l o r o p r o p e n e
cis- 1 ,3-Dichloropropene
trans-1 ,3 - D i c h l o r o p r o p e n e
E t h y l b e n z e n e
H e x a c h l o r o b u t a d i e n e
2-Hcxanone ( M E K )
l odomethane
I s o p r o p y l b e n z e n e
p - I s o p r o p y l t o l u c i i e
M e t h y l e n e chlor ide ( D C M )
4-Methyl-2-pentanone ( M I B K )

124-48-1
75-00-3
1 1 0-75-8
67-66-3
74-87-3
95-49-8

•124-48-1106-43-4
96-12-8
106-93-4
74-95-3
95-50-1
541-73-1
106-46-7
75-71-8
75-34-3
107-06-2
75-35-4
156-59-2
156-60-5
78-87-5
594-20-7
142-28-9
563-58-6
10061-01-5
10061-02-6
100-41-4
87-68-3
591-78-6
74-88-4
98-82-8
99-87-6
75-09-2
108-10-1

a
a
a
a
a
a
a
a
a

PPa
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a

PPa
a
a
a

PP

a
a
a
a
a
a
a
a
a

a

a
a
a

a
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S T A N D A R D O P E R A T I N G P R O C E D U R E

T I T L E : D E T E R M I N A T I O N O F V O L A T I L E C O M P O U N D S B Y
G A S C H R O M A T O G R A P H Y / M A S S S P E C T R O M E T R Y
( M E T H O D 8260B A N D M E T H O D 624)

F O R M N U M B E R S : N O N E ;
:

Parameter_________ C A S N o . b P u r g c - a n d - T r a p Direct I n j e c t i o n
M c t h y l - t - b u t y l e ther ( M T B E )
N a p h t h a l e n e
n - P r o p y l b e n z e n e
S t y r e n e
1 , 1 , 1 , 2 - T e t r a e h l o r o e t h a n e
1 , 1 , 2 , 2 - T e t r a c h l o r o e t h a n e
T e t r a c h l o r o e t h e n e
T o l u e n e
1 , 2 , 4 - T r i c h I o r o b e n z e n e
1 , 2 , 3 - T r i c h l o r o b e n z e n e
1 , 1 , 1 - T r i c h l o r o e t h a n e
1, 1 , 2-Tri ch l oro e thane
T r i c h l o r o e t h e n e
T r i c h l o r o f l u o r o m e t h a n e
T r i e h l orotri fl uo romethane
1 , 2 , 3 - T r i c h l o r o p r o p a n e

] , 2 , 4 - T r i m e t h y l b e n z e n e
1 ' , 3 , 5 - T r i m e t h y l b e n z c n e
V i n y l acetate
V i n y l c h l o r i d e
o-Xylene
ni ,p-Xylene

" • ' • ' . • ' ' - • • . ' • " " • " : •

75-97-8
91-20-3
103-65-1
100-42-5
630-20-6
79-34-5
127-18-4
108-88-3
120-82-1
87-61-6
71-55-6
79-00-5
79-01-6
75-69-4
76-13-1
96-18-4
95-63-6
108-67-8
108-05-4
75-01-4
95-47-6
108-38-3
106-42-3

a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a

' . . ' a ' • ' • ' :

a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a

• a. ' : & ' . ' ' • . .

a Adequate response by this technique.
b Chemical Abs trac t Services Registry Number.
pp Poor p u r g i n g e f f i c i e n c y re sul t ing in high EQLs.

1.2. Method 8260 is based upon a purge-and-trap GC/MS procedure and can be used
to q u a n t i t a t e most v o l a t i l e organic compounds that have b o i l i n g p o i n t s below
200°G and that are in s o lub l e or s l i g h t l y s o lub l e in water. V o l a t i l e water-soluble
compounds can be inc luded in thi s ana ly t i ca l technique. However , for the more
s o l u b l e c ompounds , q u a n t i t a t i o n l i m i t s are a p p r o x i m a t e l y ten times h igher
because of poor purging e f f i c i e n c y . Such compounds include low molecular-
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S T A N D A R D O P E R A T I N G P R O C E D U R E

T I T L E : D E T E R M I N A T I O N O F V O L A T I L E C O M P O U N D S B Y
G A S C H R O M A T O G R A P H Y / M A S S S P E C T R O M E T R Y
( M E T H O D 8260B A N D M E T H O D 624)

F O R M N U M B E R S : N O N E
. we ight h a l o g e n a t c d hydrocarbons, aromat i c s ,k e t one s , n i t r i t e s , acetates , acrylates ,
ethers, and s u l f i d e s

2. S U M M A R Y
2, i. The v o l a t i l e c o m p o u n d s are in troduced into the gas c h r o m a t o g r a p h by the purge-

a n d - t r a p method or by d i r e c t i n j e c t i o n (in l i m i t e d a p p l i c a t i o n s ) . Purged s a m p l e
c o m p o n e n t s are t r a p p e d in a tube c on ta in ing s u i t a b l e sorbent mater ia l s . W h e n
p u r g i n g is c o m p l e t e , the sorbent tube is heated and b a c k f l u s h e d with h e l i u m to
desorb t r a p p e d s a m p l e c omponen t s . The a n a l y t e s are desorbed d i r e c t l y onto a
narrow bore c a p i l l a r y co lumn for a n a l y s i s . The column i s t e m p e r a t u r e
programmed to s epara t e the a n a l y t e s which are then d e t e c t ed wi th a mass
s p e c t r o m e t e r (MS) i n t e r f a c e d t o t h e ga s c h r o m a t o g r a p h . Narrow bore c a p i l l a r y
c o lumns can be d i r e c t l y i n t e r f a c e d to the ion source.

2.2. If t h e above s a m p l e i n t r o d u c t i o n t echniques ar e no t a p p l i c a b l e , a p o r t i o n o f t h e
s a m p l e i s d i s p e r s e d in •solvent to d i s s o l v e the v o l a t i l e organic c o n s t i t u e n t s . A
por t i on of the so lu t ion is.combined with o rgan i c - f r e e reagent water in the purge
chamber. It i s then analyzed by purg e-and- t rap GC/MS f o l l o w i n g the normal
water method.

2.3. A n a l y t e s e l u t e d f r o m the c a p i l l a r y column are introduced into the mass
spec trometer via a direc t connection. I d e n t i f i c a t i o n of target a n a l y t e s is
accompli shed by comparing their mass spectra with the electron impact (or
electron i m p a c t - l i k e ) spe c t ra of authentic s tandards . Q u a n t i t a t i o n i s a c c o m p l i s h e d
by comparing the response of a ma jor ( q u a n t i t a t i o n ) ion r e l a t i v e to an internal
s tandard with a f i v e - p o i n t ca l i bra t i on curve.

3. RESPONSIBILITIES
3.1. It i s the r e s p o n s i b i l i t y of the analys t to p e r f o r m the analys i s ac cording to this SOP

and to c o m p l e t e all do cumenta t i on required for review.
3.2. A n a l y s i s and i n t e r p r e t a t i o n of the r e su l t s are p er f ormed by personnel in thelaboratory who have demons trated the a b i l i t y to generate a c c e p t a b l e r e su l t s

u t i l i z i n g thi s method T h i s d emons t ra t i on may come in the f o rm of
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S T A N D A R D O P E R A T I N G P R O C E D U R E

T I T L E : D E T E R M I N A T I O N O F V O L A T I L E C O M P O U N D S B Y
G A S C H R O M A T O G R A P H Y / M A S S S P E C T R O M E T R Y
( M E T H O D 8260B A N D M E T H O D 624)

F O R M N U M B E R S : N O N E : ' " '
s u p e r v i s o r y / t r a i n i n g review, prec i s ion and accuracy t e s t s , or the s u c c e s s f u l
c o m p l e t i o n of an unknown p r o f i c i e n c y e v a l u a t i o n t e s t .
Final review and s i g n of f o f the d a t a are p e r f o r m e d by the d e p a r t m e n t s u p e r v i s o r
o r d e s i g n e e . I n i t i a l i n g a n d d a t i n g t h e f i l e i n d i c a t e that t h i s review f o r p r e c i s i o n ,
accuracy, c o m p l e t e n e s s , and rea sonabl ene s s i s c o m p l e t e and s a t i s f a c t o r y . Any
errors that are f o u n d require corrective ac t i on , which i n c l u d e s n o t i f i c a t i o n to the
t e c h n i c i a n / a n a l y s t who p e r f o r m e d the work and d o c u m e n t a t i o n of measures taken
to remediate the data.
It i s the r e s p o n s i b i l i t y of all personnel who work with s a m p l e s i n v o l v i n g t h i s
method to note any anomalie s or o u t - o f - c o n t r o l events a s soc iated with the a n a l y s i s
of the s a m p l e s . Any d i s c r e p a n c i e s must be noted and corr e c t iv e action taken and
document ed .

4. INTERFERENCES
4.1. M a j o r contaminant sources are v o l a t i l e ma t e r ia l s in the labora tory and i m p u r i t i e s

in the inert p u r g i n g gas and in the sorbent trap. The use of non-
p o l y t e t r a f l u o r o e t h y l e n e ( P T F E ) thread s ea lan t s , p l a s t i c t u b i n g , o r f l o w c o n t r o l l e r s
with rubber components should be avoided since such mat er ia l s out-gas organic
compounds which w i l l be concentrated in the trap d u r i n g the purge operat ion.
A n a l y s e s of ca l i bra t i on and reagent b l a n k s provide i n f o r m a t i o n about the presence
of contaminants. When p o t e n t i a l i n t e r f e r i n g peaks are noted in b l a n k s , the analys t
should change the purge gas source and regenerate the molecular sieve purge gas• • f i l t e r . • • . ; • . • • • ' • v . ; ; ' : / " ' : . ; • . " ' " . • • . , ' " : . • ' . ' ' • • . ' • • • ; ; ' • • . . . . .

4.2. I n t e r f e r i n g contamination may occur when a s a m p l e containing low
concentrations of v o l a t i l e organic c ompounds is analyzed i m m e d i a t e l y a f t e r a
sample con ta in ing high concentrations of v o l a t i l e organic compounds . The
prevent ive technique is rinsing of the p u r g i n g a p p a r a t u s and s a m p l e syringes with
tw.o: por t i on s .of organic-free teagent water between samples. After analysis of a
sample containing high eoncentratidns of v o l a t i l e organic compounds, one or
more ca l i bra t i on blanks should be analyzed to check for cross contaminat ion. For
s a m p l e s containing large amounts o f water s o l u b l e mat er ia l s , suspended s o l i d s ,
high b o i l i n g compounds or high concentrat ions of c o m p o u n d s being determined.
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S T A N D A R D O P E R A T I N G P R O C E D U R E

T I T L E : D E T E R M I N A T I O N O F V O L A T I L E C O M P O U N D S B Y
G A S C H R O M A T O G R A P H Y / M A S S S P E C T R O M E T R Y
( M E T H O D 8260B A N D M E T H O D 624)

F O R M N U M B E R S : N O N E
it may be necessary to wash the p u r g i n g d ev i c e wi th a soap s o l u t i o n , rinse it w i th
organ i c - f r e e reagent water, and then dry the p u r g i n g device in an oven at 105°C.
In extreme s i t u a t i o n s , the whole purge and t r a p dev i c e may require d i s m a n t l i n g
and cleaning.
4.2,1. The low p u r g i n g e f f i c i e n c y of many a n a l y t e s f r o m a 25 mL s a m p l e o f t e n

r e s u l t s in s i g n i f i c a n t c oncentra t i ons remaining in the s a m p l e purge vessel
a f t e r ana ly s i s . After removal o f th e analyzed s a m p l e a l i q u o t and three
rinses of the purge vessel wi th a n a l y t e f r e e water, it is required that the
e m p t y vessel be sub j e c t ed to a heated purge cycle pr i or to the a n a l y s i s of
another sample in the same purge vessel to reduce s ampl e to sampl e
carryover.

4.3. S p e c i a l pr e cau t i on s must be taken to analyze m e t h y l e n c ch l or id e . The a n a l y t i c a l
and s a m p l e storage area should be i s o l a t e d f r o m all a tmospher i c sources of
m e t h y l e n e c h l o r i d e , or random background l e v e l s w i l l r e su l t . Because me thy l ene
c h l o r i d e w i l l permeate through PTFE t u b i n g , a l l ga s chromatography carrier ga s
l ine s and purge gas p l u m b i n g should be constructed from s ta in l e s s steel or copper
tub ing. Laboratory c l o t h i n g worn by the analyst s hou ld be clean because c l o t h i n g
p r e v i o u s l y exposed t o me thylene c h l o r i d e f u m e s d u r i n g l i q u i d / l i q u i d e x t r a c t i o n
procedures can contribute to sampl e contamination.

4.4. S a m p l e s can be contaminated by d i f f u s i o n of v o l a t i l e organics ( p a r t i c u l a r l y
methylene c h l o r i d e and f l u o r o c a r b o r i s ) through the s e p t u m seal into the sample
during shipment and storage. A tr ip blank prepared from organic-free reagent
water and carried through the s a m p l i n g and h a n d l i n g protocol serves as a check on
such contamination.

4.5. Direct i n j e c t i o n - Some contamination may be e l iminat ed by baking out the
column between analyse s . C h a n g i n g the i n j e c t o r l iner wil l reduce the p o t e n t i a l for
cross-contamination. A por t ion of the a n a l y t i c a l column may need to be removed
in the case of extreme contamination. Use of direct in j e c t i on will result in the
need for more frequent instrument maintenance.

5 . A P P A R A T U S A N D M A T E R I A L S
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S T A N D A R D O P E R A T I N G P R O C E D U R E

T I T L E : D E T E R M I N A T I O N O F V O L A T I L E C O M P O U N D S B Y
G A S C H R O M A T O G R A P H V / M A S S S P E C T R O M E T R Y
( M E T H O D 8260B A N D M E T H O D 624)

EORM N U M B E R S : N O N E
5.1. L i s t o f I n s t r u m e n t a t i o n

5 . 1 . 1 . Purge and t r a p device, Ol 4560A L i q u i d S a m p l e Concen tra tor ,
5.1.2. A u t o s a m p l e r , 0 1 M P M and T e k m a r LSC 2000 and T e k m a r ALS 2016 16

port .
5.1.3. Gas chromatograph, HP 5890A.
5.1.4. C a p i l l a r y co lumn, Restek R T X - 6 2 4 , 60 m, 0.25 mm ID, 1.4 um f i l m

t h i c k n e s s (or e q u i v a l e n t )
5.1.5. Mass spectrometer, H P 5 9 7 1 MSD or H P 5 9 7 2 MSD.
5.1.6. Mass s p e c t r a l l i b r a r y , N a t i o n a l Bureau o f S t a n d a r d s (NBS); 98,000

compounds .
5.2. Gas chromatography/mas s s p e c t r ome t e r /da ta system.

5.2.1. Gas chromatograph - An a i i a l y t i e a l system c o m p l e t e with a temperature-
programmable gas chromatograph su i tab l e for s p l i t l e s s i n j e c t i o n or
i n t e r f a c e to purge-and-trap apparatu s . The system inc lud e s al l required
accessories, i n c l u d i n g syringes, a n a l y t i c a l co lumns, and gases. The GC
should be e q u i p p e d with var iab l e constant d i f f e r e n t i a l f l o w c on t ro l l e r s so
that the column f l o w rate w i l l remain constant throughout d e s o rp t i on andtemperature program operation.

5.2.2. Gas chromatbgraphic coiumns
5.2.2 J . C o l u m n 1 - 60 m x 0.25 mm ID c a p i l l a r y column coated with DB-

VRX (J&W S c i e n t i f i c ) , 1 .5 jam f i l m thickness, or equivalent.
5.2.2.2.Column 2-60 m x 0.25 mm ID c a p i l l a r y column coated with

RTX-624 (RESTEK), 1.5 f im f i l m thickness, or equivalent
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T I T L E : D E T E R M I N A T I O N O F V O L A T I L E C O M P O U N D S B Y
G A S C H R O M A T O G R A P H Y / M A S S S P E C T R O M E T R Y
( M E T H O D 8260B A N D M E T H O D 624)

F O R M N U M B E R S : N O N E
5.2.3. Mas s s p e c t r o m e t e r - C a p a b l e of scanning f r om 35 to 300 amu every 2 sec

or l e s s , u s ing 70 v o l t s ( n o m i n a l ) electron energy in the e l e c t ron impact
i o n i x a t i o n mode. The mass sp e c t rome t er must be c a p a b l e of p r o d u c i n g a
mass spectrum for p-Bromofluorobenzene (BFB) which meets all of the
c r i t e r i a in T a b l e 4 when 5-50 ng of the GC/MS t u n i n g s tandard (BFB) is
i n j e c t e d t h r o u g h t h e G G . T o ensure s u f f i c i e n t p r e c i s i o n o f mass spe c tra l
d a t a , the d e s i r a b l e MS scan rate a l l o w s a c q u i s i t i o n o f a t . l ea s t f i v e spec tra
w h i l e a s a m p l e component e lu t e s from the GC.

5.2.4. GC/MS i n t e r f a c e to the mass spec trometer .
5.2.4.1 .Direct c o u p l i n g by in s e r t ing the co lumn in t o the mass s p e c t r o m e t e r

is g e n e r a l l y used for 0.25-0,32 mm id columns.
5.2.5. Any enrichment device or t r a n s f e r l i n e can be used if all of the

p e r f o rmanc e s p e c i f i c a t i o n s described in th i s SOP ( i n c l u d i n g a c c e p t a b l e
c a l i b r a t i o n at 50 ng or l e s s ) can be achieved. G C - t o - M S i n t e r f a c e s
cons truc t ed e n t i r e l y of g l a s s or of g l a s s - l i n e d mater ia l s are recommended.
G l a s s can be deac t iva t ed by s i l a n i z i n g with d i c h l o r o d i m e t h y l s i l a n e ,

5.2.6. Data sys tem - A computer system that a l l o w s the cont inuous acqui s i t ion
and storage on machine-readable media of all mass spectra obtained
throughout the durat ion of the chromatographic program must bei n t e r f a c e d to the mass spe c tromet er , The computer must have s o f tware
that a l l o w s searching any GC/MS data f i l e for ions of a s p e c i f i e d mass and
p l o t t i n g such ion abundances versus t ime or scan number. T h i s type of
p lo t i s d e f i n e d as an Extracted Ion Current P r o f i l e (EICP). S o f t w a r e must
also be a v a i l a b l e that a l l o w s in t egra t ing the abundances in any E1CP
between s p e c i f i e d time or scan-number l i m i t s . The most recent version of
t h e EPA/NIST Mass S p e c t r a l Library should al so b e a v a i l a b l e .

5.3. M i c r o s y r i n g e s - 1 0 , 2 5 , 100,250, 500, and 1,000 |iL.
5.4. S y r i n g e valve - Two-way, with Luer ends (three each), if a p p l i c a b l e to the p u r g i n g

. ' • ' " • . : - • . device. ; / " . - . . V - . ' v " , : ; . - . - . • • • • ' - : ' : - . _ • . . ' • " ' . • •
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T I T L E : D E T E R M I N A T I O N O F V O L A T I L E C O M P O U N D S ' B Y
G A S C H R O M A T O G R A P H Y / M A S S S P E C T R O M E T R Y
( M E T H O D 8260B A N D M E T H O D 624)

F O R M N U M B E R S : N O N E
5.5. Syri ng c s - 5, 10, or 25 mL, gas-t ight wi th s h u t o f f valve.
5.6. Balance - A n a l y t i c a l , 0.0001 g, and t o p - l o a d i n g , 0.1 g,
5.7. G l a s s s c i n t i l l a t i o n v i a l s - 20 mL, with T e f l o n l i n e d screw-caps or g l a s s cu l tur e

tube s with Tef l on l ined screw-caps.
5.8. V i a l s - 2 mL.
5.9. D i s p o s a b l e p i p e t s - Pasteur.
5.10. V o l u m e t r i c f l a s k s , C l a s s A - 5 mL, 10 mL, and 100 mL, with ground-g la s s

s t o p p e r s .
5.1.1. S p a t u l a - S t a i n l e s s steel. " ' . • ; • ' . .

6. REAGENTS
6.1. Reagent grade chemical s shal l be used in all t e s t s .
6.2. Organic-free reagent water - All references to l a b o r a t o r y - s u p p l i e d water in thi s

method re f er s to organic-free reagent water.
6.3. M e t h a n o l . ClTiOH - Pest i c ide q u a l i t y or equ iva l en t , demonstrated to be f r e e of

analytes. S t o r e apart f rom other solvents.
6.4. Hydroch l or i c acid (ht^

concentrated HC1 to an equal volume of organic-free reagent water.
6.5. S t o c k s o l u t i o n s - NIST traceable stock so lu t i ons are purchased from m u l t i p l e

vendors as c e r t i f i e d solutions.' Concentra t i on s of stock s o lu t i on s vary f rom 1,000-' ' '
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6.5.1. T r a n s f e r th e stock s tandard s o l u t i o n into a b o t t l e with a T e f l o n - l i n e d
screw-cap. S t o r e , wi th minimal h ead spac e , a t - 1 0 ° C t o - 2 0 ° C a n d protec t
f r o m l i g h t .

6.5.2. Gas stock solutions expire one month a f t e r the a m p u l e has been opened
and t r a n s f e r e d to a T e f l o n - l ined screw cap v i a l . Other calibration stock
solutions expire three months a f t e r the a m p u l e has been opened and
t r a n s f e r e d to a T e f l o n - l i n e d screw cap v ia l .

6.5.2.1.1 . O p t i o n a l l y , ca l ibra t ion us ing a c e r t i f i e d gaseous mixture
can be a c c o m p l i s h e d d a i l y u t i l i z i n g c o m m e r c i a l l y a v a i l a b l e
gaseous analyte m i x t u r e o f bromomethane, c h l o r o m e t h a n e ,
ch ioroe thane, vinyl c h l o r i d e , d i c h l o r o d i f l u o r o m e t h a n e and
t r i c h l o r o f l u o r o m e t h a n e in n i t rogen . T h e s e mix tur e s o f
documented q u a l i t y are s t a b l e for as l o n g as six months
without r e f r i g e r a t i o n .

6.5.3. D O C U M E N T A T I O N
All s t andard s pr epara t i on i n f o r m a t i o n i s t o be f u l l y
documented in a s t a n d a r d s pr ep logbook. I n f o r m a t i o n , such
as manufac turer , compound, , analys t , date pr epar ed , solvent
used, a l iquo t vo lume, date received, date opened , and f i n a l
conc en tra t i on is to be recorded.

6,6. S e c o n d a r y d i l u t i o n (working l e v e l ) s tandards - U s i n g stock standard so lu t i ons ,
prepare in methanol , secondary d i l u t i o n s tandards containing the compounds of
in t er e s t , e i ther s i n g l y or mixed together. S e c o n d a r y d i l u t i o n s tandards must be
stored with minimal headspace and should be checked f r e q u e n t l y for signs of
d e g r a d a t i o n or evaporat ion, e s p e c i a l l y j u s t prior to pr epar ing cal ibrat ion s tandards
f rom them. Store in a vial with no headspace for one week only.

6.7, Surroga t e s tandards - The surrogates used tbr; this method are: toluene-d8,
4-bromofluorobenzene, 1,2-dichloroethane-d4, and d ibromof luoromethane . Other
compounds may be used as surrogates , d e p e n d i n g upon the analys i s requirements.
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S T A N D A R D O P E R A T I N G PROCEDURE

T I T L E : D E T E R M I N A T I O N O F V O L A T I L E C O M P O U N D S B Y
G A S C H R O M A T O G R A P H Y / M A S S S P E C T R O M E T R Y
( M E T H O D 8260B A N D M E T H O D 624)

F O R M N U M B E R S : N O N E . V /
A stock surrogate s o lu t i on in methanol s hou ld be p r e p a r e d as de scr ibed above,
and a surrogate s tandard s p i k i n g s o l u t i o n s hou ld be pr epared f r o m the stock at a
c onc en tra t i on of 50-250 j a g / m L in me thanol . Each water s a m p l e u n d e r g o i n g
GC/MS analy s i s must be s p ik ed with 10 uL of the surrogate s p i k i n g s o l u t i o n pr ior

". to ana ly s i s .
6.8. I n t e r n a l s tandards - The internal s tandards used for t h i s method are:

p e n t a f J u o r o b e n z e n e , 1 ,4-d i f l uorob enz ene , ch lorobenzene-d5, and 1,4-
dichlorobenzene-d4. Other compounds may be used as internal standards as long
as they have r e t en t i on times s i m i l a r to the c o m p o u n d s being d e t e c t e d by GC/MS.
Prepare in t e rna l s tandard stock and secondary d i l u t i o n s tandard s in methanol
u s ing the procedure s described above. It i s recommended that the secondary
d i l u t i o n s tandard shou ld be prepared at a concentra t i on of 50 m g / L of each
internal standard compound. A d d i t i o n of 5 uL of t h i s s tandard to 5.0 mL of
s a m p l e or c a l i b r a t i o n standard would be the equ iva l en t of 50 (u.g/L.

6.9. 4-Bromof luorobenzene (BFB) standard - A standard s o l u t i o n c on ta in ing 50 ng/uL
of BFB in methanol is be p r e p a r e d ,

6.10. C a l i b r a t i o n s tandards - Cal ibra t ion s tandards at a minimum of f i v e concentrations
should be prepared f r o m the secondary d i l u t i o n of stock s tandards. Prepare these
s o lu t i on s in organic- fr e e reagent water. One of the concentrations shou ld be at a
concentration les s than or equal to the r epor t ing l imi t . The remaining
concentrations should correspond to the expec t ed range of concentrations f ound in
real s a m p l e s ; b u t should not exceed the working range of the GC/MS system,
However, the laboratory shall not report a quanti tat ive result for . a target analyte
that was not in c luded in the' : cal ibration s tandard(s). Calibration standards must
be prepared daily.

6.11. Matr ix s p i k i n g s tandards - Matrix s p i k i n g s tandard s should be prepared f r om
volat i l e orgam'c compounds which wil l be representative of the compounds beinginvestigated.: At a minirnum, the matrix spike will in c lude 1 ,1-d i ch loro e th ene ,
trichloroethene/chlorobei^ arid benzene. The standard is prepared in
methanol , with each compound present at a concentration of 25 u g / m L .
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S T A N D A R D O P E R A T I N G P R O C E D U R E

T I T L E : D E T E R M I N A T I O N O F V O L A T I L E C O M P O U N D S B Y
G A S C H R O M A T O G R A P H Y / M A S S S P E C T R O M E T R Y
( M E T H O D 8260B A N D M E T H O D 624)

F O R M N U M B E R S : N O N E
6. 1 2. Great care must be taken to mainta in the i n t e g r i t y of all s tandard so lu t ions . It is

recommended that all s tandard s in methanol be stored at -10°C to -20°C in amber
b o t t l e s wi th T e f l o n l ined screw-caps.

7 . S A M P L E C O L L E C T I O N , P R E S E R V A T I O N A N D H A N D L I N G
7. 1 . S a m p l e s must be c o l l e c t e d a c cord ing to an approved s a m p l i n g p l a n .
7.2. V o l a t i l e organic a n a l y s i s of water and soil s a m p l e s must be p e r f o r m e d w i th in 14

days of c o l l e c t i o n unle s s otherwise s p e c i f i e d by the c l ient . Water s a m p l e s are
u s u a l l y preserved by a d d i n g a p p r o x i m a t e l y f o u r (4) d r o p s o f concentrated
hydrochloric acid to each 40 mL v.oa vial. The purpose of the hydrochlor i c acid is
to prevent microbial d e g r a d a t i o n o f aromatic compounds . If the water sampl e i s
unprescrved, the h o l d i n g time may be shortened to seven (7) days f rom the date of
c o l l e c t i o n .

7.3. Measure and record the pli of each aqueous s a m p l e i m m e d i a t e l y b e f o r e analys i s .
N o t i f y the Proj e c t Manager i m m e d i a t e l y if the pH of the sample is greater than 2.

7.4. S a m p l e s must be c o l l e c t ed in g la s s containers without headspace and stored at' '
',7.5, To prevent los s of v o l a t i l e organic compounds, sample s must not be opened until

the time of analys i s ,
8. PROCEDURE

8.1, Three alternate methods are provided for sampl e introduction. All internal
s tandards, surrogates, and matrix sp ike s (when a p p l i c a b l e ) must be added to
samples be fore introduction.
8.1.1, Direct i n j e c t i o n - in very l imi t ed a p p l i c a t i o n , (e.g., v o l a t i l e s in waste oil oraqueous process was t e s) direct i n j e c t i o n of aqueous s a m p l e s or sample s

; j; d i lu t ed according to Method 3585 may be appropriate. Direct inject ion
haabeen used for the analysi s of v o l a t i l e s in waste oil ( d i l u t e d 1:1 with
hexadeeane) and for determining if the sample is i g n i t a b l e (aqueous

: CONFIDENTIAL ' ' ' •
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S T A N D A R D O P E R A T I N G P R O C E D U R E

T I T L E : D E T E R M I N A T I O N O F V O L A T I L E C O M P O U N D S B Y
G A S C H R O M A T O G R A P H Y / M A S S S P E C T R O M E T R Y
( M E T H O D 8260B A N D M E T H O D 624)

FORM N U M B E R S : N O N E . ; • . . ; . .
i n j e c t i o n . M e t h o d s 1010 or 1020). Direct i n j e c t i o n i s o n l y p e r m i t t e d for
the de termination of v o l a t i l e s at the t o x i c i t y characteris t ic (TC) regulatory
l i m i t s , at concentrations in excess of 10,000 p . g / L , or for wa t er- s o lub l e
c o m p o u n d s that do not purge.

8.1.2. P u r g e - a n d - t r a p for aqueous sampl e s .
8.1.3. Purge-and- trap for so l id s a m p l e s .

8.2. Recommended instrument c ond i t i on s ( t y p i c a l ) .
8.2.1. Purge and trap settings for OI 4560A Purge and T r a p Device:

sparge time ' = 6 - 1 1 minutes
desorb temperature - 1 2 4 0 ° C .
desorb t ime -at least 1.5 minute.
trap bake = at l eas t 8 minutes at 260 °C.

8.2.2. Purge ant trap s e t t ings for Tekmar LSC 2000:
sparge time r 6-1 1 minutes
desorb temperature -250 ° C .
desorb time ~ at least ( S m i r t u t e s .
trap bake = at least 4 minutes at 260 °C.

8 .2.3 . (3C/MS opera t ing
init ial temperature = 6 0 ° C .
ini t ia l time -0.1 niirUite.:
temperature ramp A;^ 10 °C/rninute .
temperature rariipB^ 25 °C/minute.

, ' f inal^temperat i ire A^.105 ° C ; ' • • . • : . ' ' • • ' .
^^Vi: Mnahe ::r::

f i n a l ho ld time A— 0 minutes. :f i n a l hold time 6 -unti l al l c ompound s e l u t e .
t r a n s f e r l in e temperature = 1 2 0 ° C .

C O N F I D E N T I A L
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S T A N D A R D O P E R A T I N G P R O C E D U R E

T I T L E : D E T E R M I N A T I O N O F V O L A T I L E C O M P O U N D S B Y
G A S C H R O M A T . O G R A P H Y / M A S S S P E C T R O M E T R Y
( M E T H O D 8260B A N D M E T H O D 624)

FORM. N U M B E R S : N O N E
i n j e c t i o n t empera ture ~ 1 5 0 ° C
energy - 70 eV ( n o m i n a l ) .
mass range ~~ 35 - 260 amu.
scan t ime - 6 scans per peak, not to exceed 1 second per scan.

8.2.4. Each GC/MS system must be hardware-tuned to meet the criteria in T a b l e
I for a 5-50 ng i n j e c t i o n or p u r g i n g of 4-bromo f luorob en7ene (1 uL
i n j e c t i o n of the BFB s t a n d a r d ) . A BFB tune i s p e r f o r m e d prior to ana ly s i s
to d emons t ra t e the a b i l i t y of the system to s epara t e ions and as s ign p r o p e r
rat io s to f r a g m e n t s . A n a l y s e s must not begin unti l these cr i t er ia are met.
One m i c r o l i t e r ( l uL) of a 50 ng/uL s o lu t i on of BFB is analyzed by direct
i n j e c t i o n ,

8.2.5. Set up the p u r g e - a n d - t r a p sys t em as o u t l i n e d in Method 5030 if purge-and-
. . : . . . ' . t r a p a n a l y s i s i s t o b e u t i l i z e d . A s e t o f a t l ea s t f i v e c a l i b r a t i o n s t andard s

con ta in ing the method a n a l y t e s and surrogates is needed. One c a l i b r a t i o n
s tandard shou ld contain each a n a l y t e at a c oncen tra t i on a p p r o a c h i n g but
greater than the method d e t e c t i o n l i m i t f or that compound. The other
ca l ibra t ion standards should contain ana ly t e s at concentrations that d e f i n e
the range of the method,

8.2.6. C a l i b r a t i o n should be,done us ing the s a m p l e i n t r o d u c t i o n technique that
w i l l be used for sample s . The p u r g i n g e f f i c i e n c y for 5 mL of water is
greater than for 25 mL. T h e r e f o r e , d e v e l o p the standard curve with
whichever volume of s a m p l e that w i l l be analyzed.
8 . 2 . 6 . l . T o prepare a ca l i b ra t i on standard for purge-and- trap or aqueous

direct i n j e c t i o n , add an a p p r o p r i a t e volume of a secondary d i l u t i o n
standard so lu t ion to an aliquot of organic-free reagent water in a
volumetr i c f l a s k . Use a rnicrosyringe and r a p i d l y i n j e c t the
a l c o h o l i c standard into the expanded area of the f i l l e d volumetric

; f l a s k . Remove the needle as quickly as p o s s i b l e a f t e r in j e c t i on .
Mix by i n v e r t i n g the f l a s k three t imes only. Discard the contents
contained in the neck of the f l a s k . Aqueous standards are not

':; s tab l e and should be prepared d a i l y . T r a n s f e r 5.0 mL (or 25 mL if
lower d e t e c t i o n l i m i t s are required) of each standard to a gas t igh t
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S T A N D A R D O P E R A T I N G P R O C E D U R E

T I T L E : D E T E R M I N A T I O N O F V O L A T I L E C O M P O U N D S B Y
G A S C H R O M A T O G R A P H Y / M A S S S P E C T R O M E T R Y
( M E T H O D 8260B A N D M E T H O D 6 2 4 )

F O R M N U M B E R S : N O N E • ' . ,
syringe along with 10 f^L of internal s tandard. Then t r a n s f e r the
contents to a p u r g i n g device or syringe. P e r f o r m purge-and- trap or
direc t i n j e c t i o n as o u t l i n e d in M e t h o d 5030.

8. 2. 6.2. To prepare a c a l i b r a t i o n s tandard for direct i n j e c t i o n ana ly s i s of oil,
d i l u t e s t a n d a r d s in methano!.

8.2.7. T a b u l a t e the area response of the characteristic ions (see T a b l e 2) against
concentrat ion for each compound and each internal s tandard. C a l c u l a t e
response f a c t o r s (RF) for-each compound r e la t iv e to one of the internal
s t a n d a r d s . The internal s tandard s e l e c t ed for the c a l c u l a t i o n o f the RF for
a compound should be the internal s tandard that has a re tent ion t ime
c l o s e s t to the compound be ing measured. The RF is c a l c u l a t e d as f o l l o w s :

RF = ( A x e t s ) / ( A ! S C x )
where:

A x = Area of the charac t er i s t i c ion for the compound being measured,
~ Area of the charac t er i s t i c ion for the s p e c i f i c internal s tandard.

- Concentrat ion Of the s p e c i f i c internal s tandard.
C x - Concentration of the compound being measured.

8.2.7. 1. The average RF must be ca l cu la t ed and recorded for each
compound using at least f i v e RF values ca l cu la t ed for each
compound f rom the i n i t i a l c a l i b ra t i on curve. A system
performance check should be made be fore thi s ca l i bra t i on curve is
used. ^^ F i v e compounds (the S y s t e m Performance Check
Compounds , or SPCCs) are checked for a minimum average
relat ive response fac tor . T h e s e compounds are chloromethane;1 J d i ch loroe thane; bromo f o r m ; 1,1,2,2-tetrachloroethane; and
chlorobenzene. T h e s e compounds are used to check compound
i n s t a b i l i t y and to check for d e g r a d a t i o n caused by contaminated
l in e s or active si tes in the system. E x a m p l e s of these occurrences

8.2.7. 2. Chloromethane - This compound is the most l i k e l y compound to
be lost if the purge f l o w is too f a s t .

C O N F I D E N T I A L
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S T A N D A R D O P E R A T I N G P R O C E D U R E

T I T L E : D E T E R M I N A T I O N O F V O L A T I L E C O M P O U N D S B Y
G A S C H R O M A T O G R A P H Y / M A S S S P E C T R O M E T R Y
( M E T H O D 8260B A N D M E T H O D 624)

F O R M N U M B E R S : N O N E
8.2.7.3.Bromoform - T h i s compound is one of the c ompound s most l i k e l y

to be purged very p o o r l y if the purge f l o w is too slow. C o l d s p o t s
a n d / o r active s i t e s in the t r a n s f e r l ine s may a d v e r s e l y a f f e c t
response. Response of the q u a n l i t a t i o n ion ( m / z 1 7 3 ) i s d i r e c t l y
a f f e c t e d by t u n i n g o f BFB at ions m / x , 1 7 4 / 1 7 6 . I n c r e a s i n g the m/z
1 7 5 / 1 7 6 ratio r e l a t i v e to m/z 95 may improve b r o m o f o r m response.

8 .2 .7 .4 .Tetrach loroe thane and 1 , 1 - d i c h l o r o e t h a n e - The s e c ompound s are
d e g r a d e d by contaminated t r a n s f e r l ine s in p u r g e - a n d - t r a p systems
and/or active sites in t r a p p i n g material s .

8.2.8. U s i n g the RFs f r om the i n i t i a l c a l i b r a t i o n , c a l c u l a t e and record the percent
re la t ive s tandard d e v i a t i o n ( % R S D ) f o r a l l c o m p o u n d s , T h e percent R S D
is c a l c u l a t e d as f o l l o w s :

where:
RSD
R F XSD

SD=-=

Rela t iv e standard dev ia t i on
mean of 5 i n i t i a l RFs for a compound
S t a n d a r d d ev ia t i on of the 5 i n i t i a l RFs for a compound

where:
RfiN ;.. RF for each of the 5 c a l i b r a t i o n l e v e l s

number of RF values (i.e., 5)
The percent relative standard deviat ion should be le s s than 15% for
each compound. However , the %RSD for each, i n d i v i d u a l

C O N F I D E N T I A L
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S T A N D A R D O P E R A T I N G P R O C E D U R E

T I T L E : D E T E R M I N A T I O N O F V O L A T I L E C O M P O U N D S B Y . ' •
G A S C H R O M A T O G R A P H Y / M A S S S P E C T R O M E T R Y
( M E T H O D 8260B A N D M E T H O D 624)

F O R M N U M B E R S : N O N E . ' .
C a l i b r a t i o n Check Compound (CCC) must be l e s s than 30%. The
C C C s a r c :
1 ,1 - D i c h l o r o e t h e n c ,
C h l o r o f o r m ,
1 , 2 - D i c h l o r o p r o p a n e ,
T o l u e n e , ;
E t h y l b e n z e n e , and
V i n y l c h l o r i d e .
8.2.9. If the %RSD of any compound is greater than 30 percent is measured for

any C C C , then corrective act ion to e l i m i n a t e a system leak and/or column
reactive s i t e s i s required b e f o r e a t t e m p t i n g another c a l i b r a t i o n .

8.2.10. L i n e a r i t y - If the %RSD of any compound is 15% or l e s s , then the r e la t ive
response f a c t o r is assumed to be constant over the ca l ibrat ion
range, and the average r e l a t i v e r e s pon s e f a c t o r may be used for
q u a n t i t a t i o n .

8 .2 .11 . If the %RSD of any compound is greater than 15%, construct c a l i b r a t i o n
curves of area ratio (A/AIS) versus concentra t ion u s ing f i r s t or h igher
order regression f i t o f the f i v e c a l i b r a t i o n p o i n t s . The analys t should select
the regression order which introduce s the l ea s t ca l i bra t i on error into the
quant i ta t i on . The use of c a l i b r a t i o n curves is a recommended a l t e rna t iv e
to average response f a c t o r c a l i b r a t i o n and a u s e f u l d iagnos t i c of standard
p r e p a r a t i o n accuracy and ab sorp t i on a c t i v i t y in the chromatographic

; ' • ; ' : . • - ' - sy s t em.- ' • - , • . • • • - • - - . • ; : • • • : . ' . • • ; . • • • ' . - ; • . - • : • ; • ' • • . .
8.2.12. In those instances where the RSD for one or more analytes exceeds 15%,

the i n i t i a l ca l ibrat ion may s t i l l be acceptable if the mean of the RSD values
for all anal tyes in the ca l i bra t i on is < 15%.

8.2.13. T h e s e curves are v e r i f i e d each s h i f t by p u r g i n g a con t inu ing c a l i b r a t i o n
standard. Recaltbrat ion is./required only if calibration and on-going
per formance criteria cannot be met.
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S T A N D A R D O P E R A T I N G P R O C E D U R E

T I T L E : D E T E R M I N A T I O N O F V O L A T I L E C O M P O U N D S B Y
G A S C H R O M A T O G R A P H Y / M A S S S P E C T R O M E T R Y
( M E T H O D 8260B A N D M E T H O D 624)

F O R M N U M B E R S : N O N E
8.3. GC/MS c a l i b r a t i o n v e r i f i c a t i o n (3 s t e p s , p e r f o r m e d at the b e g i n n i n g of each 12

hour sequence)
8.3.1. Prior to the a n a l y s i s of s a m p l e s , i n j e c t or purge 5-50 ng of the

4-bromo f iuorob enz ene s tandard f o l l o w i n g M e t h o d 5030. T h e r e s u l t a n t
mass spec tra for the BFB must meet all of the criteria given in T a b l e 4
b e f o r e s a m p l e a n a l y s i s begins. T h e s e c r i t e r ia must be d emons t ra t ed each
12-hour s h i f t .

8.3.2. The i n i t i a l c a l i b r a t i o n curve for each compound of interest must be
cheeked and v e r i f i e d once every 12 hours d u r i n g a n a l y s i s with the
i n t r o d u c t i o n t e chn ique used for s a m p l e s . T h i s i s a c c o m p l i s h e d by
a n a l y z i n g a c a l i b r a t i o n s t andard that is at a c oncen tra t i on near the m i d p o i n t
concentra t ion for th e working range o f th e GC/MS by check ing the SPCC
a n d C C C .

8.3.3. S y s t e m Per f ormanc e Check C o m p o u n d s ( S P C C s ) - A system
p e r f o r m a n c e check must be made each 12 hours. If the S P C C criteria are
met, a compari son of r e la t ive response f a c t o r s i s made for all c ompounds .
T h i s i s the same check that i s a p p l i e d d u r i n g the i n i t i a l c a l i b r a t i o n . If the
minimum r e l a t i v e response f a c t o r s are not met, the system must be
eva lua t ed , and corrective action must be taken b e f o r e s a m p l e analysi s
begins. Some p o s s i b l e problems are standard mixture degradation,
i n j e c t i o n port i n l e t c on taminat ion, c o n t a m i n a t i o n at the f ront end of the
analyt i cal co lumn, and active s i tes in the column or chromatographic
system.
8,3.3.1 .The minimum re la t iv e re sponse f a c t o r for v o l a t i l e S P C C s are as

; f o l l o w s :
Chloromethane 0.1
1 , 1 - D i c h l o r o e t h a n e 0,1
Bromofonn 0.10
Chlorobenzene 0.3
1,1 ,2 ,2-Tetrach loro e thane 0.3
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S T A N D A R D O P E R A T I N G P R O C E D U R E

T I T L E : D E T E R M I N A T I O N O F V O L A T I L E C O M P O U N D S B Y
G A S C H R O M A T O G R A P H Y / M A S S S P E C T R O M E T R Y
( M E T H O D 8260B A N D M E T H O D 624)

F O R M N U M B E R S : N O N E
8.3.4. C a l i b r a t i o n Check C o m p o u n d s ( C C C s ) - After the system p e r f o r m a n c e

check is met, the C C C s l i s t e d are used to check the v a l i d i t y of the i n i t i a l
c a l i b r a t i o n . C a l c u l a t e t h e percent d i f f e r e n c e us ing t h e f o l l o w i n g equation:

% D i f f e r e n c e = . (RF-RFi)/RFx 100
where:
RF| -- C a l i b r a t i o n Check Compound standard response f a c t o r .
RF — Average response f a c t o r .

If the percent d i f f e r e n c e for each CCC is les s than 20%, the
i n i t i a l c a l i b r a t i o n i s assumed to be v a l i d . If the cri terion i s
not met (> 20% d i f f e r e n c e ) , for any one C C C , corrective
act ion must be taken. Prob l ems s i m i l a r to those l i s t e d
under S P C C s could a f f e c t t h i s cr i t er ion. If t h e source o f t h e
p r o b l e m can not be de termined a f t e r corrective a c t i o n has
been taken, a new f i v e p o i n t c a l i b r a t i o n must be generated.
T h i s criterion M U S T b e m e t b e f o r e q u a n t i t a t i v e s a m p l e
a n a l y s i s begins. If the C C C s are not required analytes by
the permi t , then all required ana ly t e s must meet the 20%
dri f t criterion.

8.3.5. The internal standard responses and retention times in the check
c a l i b r a t i o n standard must be eva lua t ed i m m e d i a t e l y a f t e r or during da ta
acquis i t ion. If the retention time for any internal standard changes by
more than 30 seconds f r om the last ca l ibrat ion check (12 hours), the
chromatographic system must be i n s p e c t e d for m a l f u n c t i o n s and
corrections, must be made as required. If the EICP area for any of the
internal standards changes by a f a c t o r of two (-50% to +100%) from the
last d a i l y cal ibrat ion check s tandard , the mass spectrometer must in sp e c t ed
for ma l func t i on s and corrections must be made, as a p p r o p r i a t e . When

r corrections are made, reanalys i s of s a m p l e s analyzed whi l e the system was
' • ' ; • / • ' -'::-...:..• i ^ . ' : • • • " ' • ' '
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T I T L E : D E T E R M I N A T I O N O F V O L A T I L E C O M P O U N D S B Y
G A S C H R O M A T O G R A P H Y / M A S S S P E C T R O M E T R Y
( M E T H O D 82.60B A N D M E T H O D 624)

FORM N U M B E R S : N O N E
8.4. GC/MS analys i s .

8.4.1. Ail s a m p l e s and s t a n d a r d s o l u t i o n s must be a l l o w e d to warm to ambient
temperature b e f or e analysis . Set up the purge-and-trap system as ou t l ined
in M e t h o d 5030 if p u r g c - a n d - t r a p i n t r o d u c t i o n w i l l be used.

8.4.2. BFB t u n i n g cr i t er ia and GC/MS c a l i b r a t i o n v e r i f i c a t i o n cr i t er ia must be
met b e f o r e a n a l y z i n g s a m p l e s .
8.4.2.1.Remove the p l u n g e r f r o m a 5 mL syr inge and attach a closed

syringe valve. If lower de t ec t ion l i m i t s are required, use a 25 mL
syringe. Open the sample . or s tandard b o t t l e , which has been
allowed to come to ambient temperature, and c a r e f u l l y pour the
s a m p l e into the syringe barrel to j u s t short o f o v e r f l o w i n g . R e p l a c e
the syringe p l u n g e r and compres s the sample . Open the syr inge
valve and vent any residual air w h i l e a d j u s t i n g the s ampl e volume
t o S . O m L . ,

8.4.3. The proces s of t ak ing an aliquot de s t roys the v a l i d i t y of aqueous and soilsample s for fu ture analys i s; t h e r e f o r e , i f there i s on ly one VGA vial, the
analyst should prepare a second aliquot for a n a l y s i s at th i s time to protec t
agains t p o s s i b l e lo s s o f s a m p l e integri ty. T h i s second sample i s
maintained only until such time when the ana ly s t has determined tliat the
f i r s t s a m p l e has been analyzed p r o p e r l y . For aqueous sampl e s , f i l l ing one
20 mL syringe would require the use of only one syringe. If a second
analysis is needed f r om a syringe, it must be analyzed within 24 hours.
Care must be taken to prevent air from l eak ing into the syringe.
8 . 4 . 3 . l . T h e f o l l o w i n g procedure i s a p p r o p r i a t e f or d i l u t i n g aqueous

''.", purgeablc sample s . All s t ep s must be p e r f o rmed without delays
unti l the d i l u t e d s a m p l e is in a gas- t ight syringe.

l ; 8 . 4 . 3 . L I , D i l u t i o n s may be made in volumetric f l a s k s (10 to 100
. r ; r n L ) . S e l e c t the volumetric f l a s k that wi l l a l l o w for the

;; : ; necessary d i l u t i o n . I n t e r m e d i a t e d i l u t i o n s may be necessary
; for ex tremely large d i l u t i o n s .
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S T A N D A R D O P E R A T I N G PROCEDURE

T I T L E : D E T E R M I N A T I O N O F V O L A T I L E C O M P O U N D S B Y
G A S C H R O M A T O G R A P H Y / M A S S S P E C T R O M E T R V
( M E T H O D 8260B A N D M E T H O D 6 2 4 )

FORM N U M B E R S : N O N E
8.4 .3 .1 .2 .Calcu la t e the a p p r o x i m a t e volume of organic- free reagent

water to be a d d e d to the v o l u m e t r i c f l a s k s e l e c t ed and add
s l i g h t l y l e s s than t h i s q u a n t i t y o f organi c- f r e e reagent water
to the f l a s k .

8.4.3.1.3 J n j e c t t h e p r o p e r a l i q u o t o f s a m p l e f r o m the syringe into
the f l a s k . A l i q u o t s o f l e s s than 1 mL are not recommended.
D i l u t e the s a m p l e to the mark wi th o rgan i c - f r e e reagent
water. Cap the f l a s k , invert, and shake three times. Repeat
above procedure f o r a d d i t i o n a l d i l u t i o n s .

8 . 4 , 3 . 1 . 4 . F i H a 5 mL syringe with the d i l u t e d s a m p l e ,
8.4.3.2.Compositing aqueous sampl e s prior to GC/MS analysis

8.4.3.2.1 .Add 5 mL or equal l a r g e r a m o u n t s of each s a m p l e (up to
5 sampl e s are a l l o w e d ) to a 25 mL g l a s s syringe. S p e c i a l
precaut ions must be made to maintain zero headspace in thesyringe.

8.4.3.2.2.The sampl e s must b e cooled a t 4 °C during th i s s t ep t o
minimize v o l a t i l i z a t i o n losses.

8.4.3.2.3.Mix well and draw out a 5 mL aliquot for analysis.
8.4.3.2.4.Follow sampl e i n t r o d u c t i o n , p u r g i n g , and d e s o r p t i o n

s t eps described in M e t h o d 5030,
8.4.3.2,5.If less than f i v e samples are used for compos i t ing, a

: ;: p r o p o r t i o n a t e l y smal ler syringe may be used unless a 25 mL
• • ' • • • ; . ' . ' " . ' . - . ' • ' : . • - V " - ; • ' • • ' , • ' ; - , :

; . s a m p l e i s t o b e purged. . . . . . : . . : : : ' . • ' ' ' • ' • " -
8i4.4. Add 5 jaL of surrogate and internal standard to each sample: The surrogate

and internal s tandards may be mixed and added as a s ingle spiking
s o lu t i on . The add i t i on of 5 p.L of the surrogate s p i k i n g so lu t ion to 5 mL of
s a m p l e is equivalent to a concentrat ion of 50 f^g/L of each surrogate
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S T A N D A R D O P E R A T I N G P R O C E D U R E

T I T L E : D E T E R M I N A T I O N O F V O L A T I L E C O M P O U N D S B Y
G A S C H R O M A T O G R A P H Y / M A S S S P E C T R O M E T R Y
( M E T H O D 8260B A N D M E T H O D 624)

F O R M N U M B E R S : N O N E
s tandard. The a d d i t i o n of 5 jaL of the surrogate s p i k i n g s o l u t i o n to 5 g of
s a m p l e is equ iva l en t to a concentrat ion of 50 f i g / k g of each surrogate
s tandard .

8.4.5. P e r f o r m p u r g e - a n d - t r a p or d iree t i n j e c t i o n by M e t h o d 5030, If the i n i t i a l
ana ly s i s of s a m p l e or a d i l u t i o n of the s a m p l e has a concentration of
a n a l y t e s that exceed s the i n i t i a l c a l i b r a t i o n range, the s a m p l e must be
reanalyzed at a higher d i l u t i o n . Secondary ion q u a n t i t a t i o n is a l l owed on ly
when there are s a m p l e in t er f er ence s with the primary ion. W h e n a s a m p l e
is analyzed that has saturated ions f r om a compound, th i s analysi s must be
f o l l o w e d by a blank organic-free reagent water analysis . If the blank
a n a l y s i s is not f r e e of i n t e r f e r e n c e s , the sys t em must be d e c on tamina t ed .
S a m p l e ana ly s i s may not resume unt i l the blank a n a l y s i s is d emons t ra t ed
to be f r e e of interference s .
8.4.5.1 . A l l d i l u t i o n s should keep the response of the m a j o r c o n s t i t u e n t s

( p r e v i o u s l y saturated p e a k s ) in the u p p e r h a l f of the l inear range of
the curve.

8.4.6. For matrix spike analysis, add 10 uL of the matrix spike so lu t ion to the 5
mL of sample to be purged. Disregard ing any d i l u t i o n s , t h i s is equivalent
to a concentration of 50 f.tg/L of each matrix sp ike standard.

8.4.7. H e a t e d P u r g e . :
8.4.7.1.The initial ca l i b ra t i on curve, all cont inuing ca l i bra t i on s tandards,

and all f i e l d and qua l i ty control sampl e s shall be heated to 40 °C
during the purge.

8,4:8, Unhea t ed Purge.
8.4.8.l.The ini t ial calibration curve, all continuing calibration standards,

and.-all f i l e d and qua l i ty•con tro l sample s shall not be h e a t e d d u r i n g

C O N F I D E N T I A L



Paragon A n a l y t i c s , I n c .
SOP 525 Rev 4

Page 23 of 43
S T A N D A R D O P E R A T I N G P R O C E D U R E

T I T L E : D E T E R M I N A T I O N O F V O L A T I L E C O M P O U N D S B Y
G A S C H R O M A T O G R A P H Y / M A S S S P E C T R O M E T R Y
( M E T H O D 8260B A N D M E T H O D 624)

F O R M N U M B E R S ; ' N O N E '
8.4.9. W a t e r S a m p l e s ,

8.4.9.1 . F i v e (5) or twenty f i v e ( 2 5 ) m i l l i l i t e r s of s a m p l e are p l a c e d in a
g a s - t i g h t syringe and s p i k e d w i t h 10 uL of 25 n g / u L internal
s tandard and surrogate s o l u t i o n . The s a m p l e is p l a c e d in a sparge
tube on the a u t o s a m p l e r . In an a t t e m p t to improve laboratory
e f f i c i e n c y , water s a m p l e s can be heated a l o n g with so i l s a m p l e s .

8.4.9,2. S a m p l e d i l u t i o n is based on ana ly t e concentration, unknown
compound concentrat ion, or the presence of s u r f a c t a n t s ( f o a m i n g
s ampl e s) .

8 . 4.9.3. If surrogate recoveries fa l l o u t s i d e control l i m i t s , then th e s a m p l e
must be reanalyzed unle s s there is an obvious in t er f e r enc e such as
a large amount of c o e l u t i n g mater ia l .

8.4.10. S o i l S a m p l e s .
8.4. 1 0.1 . F i v e grams of soil is weighed into a 5 mL sparge tube. The

sample is placed on the au to sampl er . T h e n add 5 mL of the
reagent water and 5 uL of internal standard and surrogate so lut ion
to the so i l . No less than 0.5 g of soil should be purged.

8. 4. 10.2. S a m p l e d i l u t i o n is based on analytc concentration or unknown
compound concentration. Whatever d i l u t i o n is made, the r e su l t s
wil l be i m u l t i p l i e d by this d i l u t i o n fa c t or .

8 . 4 . 1 0 . 3 . M e d i u m L e y e l f S o U Extract ion.
8.4. I Q . 3 , 1 , Soil samples requiring less than 0,5 g to be purged must

; : be analyzed using a medium level extraction technique.
entire contents of sample; For soil or sediments

insoluble methanol y weigh 4 g of s ampl e into a tared 20 mL
vial. Add 10 mL of methanol and ;shake for one minute.
After contents have s e t t l e d , remove 100 uL of the
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T I T L E : D E T E R M I N A T I O N O F V O L A T I L E C O M P O U N D S B Y
G A S C H R O M A T O G R A P H Y / M A S S S P E C T R O M E T R Y
( M E T H O D 8260B A N D M E T H O D 624)

FORM N U M B E R S : N O N E
methanol extract and d e l i v e r into 4.9 ml, of reagent water.
Add internal s tandard and surrogate s o l u t i o n and analy/ . e .

8 . 4 . 1 0 . 3 ' . 3 . A medium leve l b lank c o n s i s t i n g of 100 uL of methanol
is to be analyzed b e f o r e the s a m p l e ex trac t , to ensure no
methanol contamination.

8.4.10.3.4.This 100 uL methanol e x t ra c t d e l i v e r e d in to 4.9 mL of
reagent water r e su l t s in a 1:50 d i l u t i o n for the s a m p l e .
A n a l y t i c a l r e su l t s and r e p o r t i n g l i m i t s are then raised by a
fac tor of 50x.

8.5. Data interpretation.
8.5.1. Q u a l i t a t i v e analys i s .

8.5.1.1 . T h e q u a l i t a t i v e i d e n t i f i c a t i o n o f c ompounds d e t e r m i n e d by th i s
method is based on re t ent ion t ime, and on comparison of the
s ampl e mass spectrum, a f t e r background correction, w i th

, characteristic ions in a reference mass spectrum. The reference
mass spectrum must be generated by the laboratory u s ing the

• " " ' c ond i t i on s o f thi s method. T h e ' c h a r a c t e r i s t i c , ions f r o m t h e '
- . ' • " ' . re ference mass spectrum a r e d e f i n e d t o b e t h e three ions o f greatest

relat ive intens i ty, or any ions over 30% relative i n t e n s i t y if le s s
than three such ions occur in the re ference spectrum. C o m p o u n d s
shou ld be i d e n t i f i e d as present when the criteria below are met.
8 ,5 .1 .1 .1 . T h e i n t e n s i t i e s of the charac t er i s t i c ions of a compound

maximize in the same scan or w i th in one scan of each
other. S e l e c t i o n of a peak by a data system target

: ' . ' compound search routine where t h e search i s based o n t h e
V : .pr e s enc e of a target chromatographi c peak containing ions

: s p e c i f i c for the target compound at a c o m p o u n d - s p e c i f i c
: - ; i '( : \{\i: retention time will be accepted as meeting this criterion.
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T I T L E : D E T E R M I N A T I O N O F V O L A T I L E C O M P O U N D S B Y
G A S C H R O M A T O G R A P H Y / M A S S S P E C T R O M E T R Y
( M E T H O D 8260B A N D M E T H O D 624)

F O R M ' N U M B E R S : N O N E : . " . . . V . • . . - . . • • '
8 . 5 . 1 . 1 . 2 . T H e R R T of the s a m p l e component is w i t h i n ± 0.06 RRT

units of the RRT of the s tandard component.
8 . 5 . 1 . 1 . 3 . T h e r e l a t i v e i n t e n s i t i e s o f the c h a r a c t e r i s t i c ions agree

within 30% of the r e l a t i v e i n t e n s i t i e s of these ions in the
reference spectrum. ( E x a m p l e : For an ion with an
abundance of 50% in the r e f er ence spec trum, the
corresponding abundance in a s a m p l e spec trum can range

; between 20% and 80%.)
8 . 5 . 1 . 1 . 4 . S t r u c t u r a l isomers that produce very s i m i l a r mass sp e c t ra

should be i d e n t i f i e d as i n d i v i d u a l i s o m e r s if they have
s u f f i c i e n t l y d i f f e r e n t G C re t en t i on times. S u f f i c i e n t G C
resolut ion is achieved if the h e igh t of the v a l l e y between
two j s omer peaks is l e s s than 25% of the sum of the two
peak he ight s . Otherwise, structural isomers are i d e n t i f i e d
as isomeric pairs.

8 . 5 . 1 . 1 . 5 . I d e n t i f i c a t i o n is hampered when sample components are
not resolved c h r o m a t o g r a p h i c a l l y and produce mass spec tra
containing ions contributed by more than one analyte.
ĥen gas chromatographic peaks obviously represent more

than one s a m p l e component (i.e., a broadened peak with
shoulders or a v a l l e y between two or more maxima),
appropriate selection of analyte spectra and background

; ; • ' . • • ' • . . . ' ' \ . : ; - : ; , - speetr^ i s important. ; v ; , : . : . • • ' - ' . • - . -.:."-.. • : , • - . • - • • : ? , . , - : • •
S.S.Ll.^.Examihat ion of extracted ion current p r o f i l e s ofappropriate ions can aid in the se lec t ion of spectra, and in: ^; :̂ c^felu^

; ^ i d e n t i f i c a t i o n e^^
compound, • ' • ' ; . ' . ' . ;

; . 3 ; " . ' ' : ; • • ' - ' ; . • . ' • • ; . ' . ' • ' • ' • • ' • • ( ' ' / • '
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• S T A N D A R D O P E R A T I N G PROCEDURE

T I T L E : D E T E R M I N A T I O N O F V O L A T I L E C O M P O U N D S B Y
G A S C H R O M A T p G R A P H Y / M A S S S P E C T R O M E T R Y
( M E T H O D 8260B A N D M E T H O D 624)FORM N U M B E R S : N O N E

8 , 5 . 1 . 2 . F o r sample s containing components not associated with the
c a l i b r a t i o n s t a n d a r d s , a l ibrary search may be made for the p u r p o s e
o f t en ta t iv e i d e n t i f i c a t i o n . T h e neces s i ty t o p e r f o r m t h i s t y p e o f
i d e n t i f i c a t i o n w i l l be d e t e r m i n e d by the t y p e o f analyse s be ing
c o n d u c t e d . G u i d e l i n e s f o r m a k i n g t e n t a t i v e i d e n t i f i c a t i o n are:
(1) Relative intens i t i e s of major ions in the

re ference spec trum (ions > 10% of the most
abundant ion) should be present in the
sample spectrum.

(2) The relative in t ens i t i e s of the major ions
. should agree wi thin + 20%. ( E x a m p l e : For

an ion with an abundance of 50% in the
standard spectrum, the corresponding
s a m p l e ion abundance must be between 30

' . a n d 70%). . ;
(3) M o l e c u l a r ions present in the r e f erence

. ' • : . ' spectrum shou ld b e present i n t h e s a m p l e
spectrum.

(4) Ions present in the s a m p l e spec trum but not
in the reference spectrum should be
reviewed for p o s s i b l e background
contamination or presence of coe lut ing

; ; compounds.
(5) I o n s present in the re ference spectrum but

not in the sample spectrum should be
reviewed for p o s s i b l e subtraction f r o m the
sample spectrum because of background
contamination or c o e l u t i n g peaks. Data
system library reduction programs can
somet imes create these d i s crepancie s ,

Computer generated library search routines should
; not use normalization routines that would

^compared to each other. Only a f t e r visualcomparison of sample with the nearest library
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T I T L E : D E T E R M I N A T I O N O F V O L A T I L E C O M P O U N D S B Y
G A S C H R O M A T O G R A P H V / M A S S S P E C T R O M E T R Y
( M E T H O D 8260B A N D M E T H O D 6 2 4 )

FORM N U M B E R S : N O N E
searches w i l l the mass sp e c t ra l i n t e r p r e t a t i o n
s p e c i a l i s t assign a t e n t a t i v e i d e n t i f i c a t i o n . .

8.5.2. • Q u a n t i t a t i v e analysi s .
8. 5. 2.1. W h e n a compound has been i d e n t i f i e d the q u a n t i t a t i o n of that

compound wil l be based on the integrated abundance f rom the
E1CP of the primary charac t er i s t i c ion. Q u a n t i t a t i o n w i l l take p l a c e
us ing the internal standard technique. The internal s tandard used
sha l l be the one nearest the re t ent ion time of that of a given
analyte. • " " ; - . ' . • ' " . . - . .

8. 5.2. 2. When MS response is l inear and pas s e s through the or ig in,
c a l c u l a t e the concentrat ion of each i d e n t i f i e d analyt e in the s a m p l e
as f o l l o w s :: • ' • " • ' . . • ' • : . ' . " . Water; : : . ' - . ' • . ' . •
r ^ ' / : V - / ; MConcentration(\.ig / L)~• - • '

•/where:" ' . . ' - ' " ' • . • • ' • ' : : ' ; ' ' • ; . • , : . . • . • . ' . . • ' - " • • . ' • . . . - ' . / ; / ' - • ; : - - ; . -
A x ' = Area of characteristic ion for compound being measured.

I s = Amount of internal standard i n j e c t e d (ng). . :
AIS - Area of characteri s t ic ion for the internal standard.
:-RF - Mean relative response f a c t o r for compound being measured.
Y 0 ~ V o l u m e of water purged (mL), taking into considerat ion any

^dilut ions
S e d i m e n t / S o i l S l u d g e (on a dry-weight basis) and Was t e
(normal ly on a wet-v^ght basis);

* ' * ' " ' • - . - - •
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T I T L E : D E T E R M I N A T I O N O F V O L A T I L E C O M P O U N D S B Y
G A S C H R O M A T O G R A P H Y / M A S S S P E C T R O M E T R Y
( M E T H O D 8260B A N D M E T H O D 624)

FORM N U M B E R S : N O N E - ' • ' • ' . . . . •
where:
AX, I s , A i s , "RF - S a m e as for water,
V t = V o l u m e o f t o t a l extract ( u L )

( U s e 10,000 f.iL or a f a c t o r of t h i s when d i l u t i o n s are
made),

Vj = V o l u m e o f extract a d d e d (\\L) f or p u r g i n g .
Ws - - W e i g h t o f s a m p l e e x t rac t ed or purged ( g ) .
D • ' ' . - • ' . - %dry weight o f s a m p l e / 1 0 0 , o r i f o r a wet-weight

basis.
8.5.2.3. Where requested by the c l ient, an estimate of concentration for

nonca l i bra t ed component s in the s a m p l e may be made. The
f o r m u l a e given above should be used w i t h the f o l l o w i n g
modi f i ca t i on s : The areas Ax and AIS should be f rom the total ion
chromatograms, and the RF for the compound shou ld be assumed
to be 1. The concentration obtained should be reported ind i ca t ing

• ; ' • - • ( 1 ) that t h e value i s a n es t imate a n d ( 2 ) which internal standard w a s
used to de t ermine concentrat ion. Use the nearest internal s tandard
f r e e o f in t e r f e r enc e s .

8.5.2.4.Altematively., the regression l i n e f i t t e d to the i n i t i a l ca l i bra t ion may
be used for .determination of analyte concentration.

9 . Q U A L I T Y C O N T R O L
9.1. Instrument criteria

9.1.1. The GC/MS system must be tuned to meet the BFB s p e c i f i c a t i o n s .
9.1.2. There must be ar t . in i t ia l ca l i bra t i on of the GC/MS system.
9.1.3. The GC/MS system must meet the S P C C cri teria and the CCC criteria,

• ' . . : ' / • ' ' • ' • - ; . . : , . - ' : ; • . - " • ; - e a c h ; 1 2 h o u i s . " v ; > . ; - ' . , . ' : ' ; ' . " : , : .
9.2. Surrogate recovery is monitored to assess method performance the par t i cu lar

matrix. Surrogate s are added to all sample s and blanks prior to analys i s .

: :: ." A:;;V • CONFIDENTIAL :
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T I T L E : D E T E R M I N A T I O N O F V O L A T I L E C O M P O U N D S B Y
G A S C H R O M A T O G R A P H Y / M A S S S P E C T R O M E T R Y
( M E T H O D 8260B A N D M E T H O D 624)

F O R M N U M B E R S : N O N E ; • / . . ' . . • : ' '
S u r r o g a t e s are added to all in i t ia l and c on t inu ing ca l i b ra t i on s tandards. For
aqueous and s o i l matrices, l a b o r a t o t y e s t a b l i s h e d surrogate control l i m i t s should
be compared wi th the control l i m i t s l i s t e d in T a b l e 3.
9.2. 1 , If recovery is not within l i m i t s , the f o l l o w i n g procedure s are required.

9.2. 1 . 1 .Check to be sure that there are no errors in the c a l c u l a t i o n s ,
surrogate s o lu t i on s or internal s tandards . If errors are f o u n d ,
r e ca l cu la t e the data a c cord ing ly .

9.2.1. 2. Check instrument performance. If an instrument performance
p r o b l e m is i d e n t i f i e d , correct the p r o b l e m and re-analyze the: extract. . ; ' • . : ; ' . . . . . . . : . . . ' . ' . . . . - ' , ' •

9.2. 1 .3. If no problem is f o u n d , re-extract and re-analyze the sample,
9.2. 1 .4. If, upon re-analysis, the recovery is again not within l i m i t s , then

narrate the surrogate di s crepancy and submit both sets of data.
9.2,2. At a minimum, the i laboratory should u p d a t e surrogate recovery l i m i t s on a

matrix-by-matrix basis, annually.
. ; • : . . . 9.3,;" . - ^ e " ' " ' ' ' '

9.3,1. To v e r i f y that system. ^interferences are minimized, a reageiit blar^tniust be
analyzed I for each: 12-hour BFB turie and r)er batch of 20 or fewer iReW
samples . Target eonipdunds may hot be detected above the reporting
l i m i t . Common laboratory ^ contaminants, such as acetone, 2-butanohe and
methylene ch lor ide; are a l lowed at l e v e l s as high as f i v e times the
repor t ing l imi t , :TKi§ ̂ laboratory contamination niust be reported ^
case narrative arid s f t o u l d be considered a warning for laboratory

9.3.2. If the method blanks contains target compounds above the reporting l i m i t s ,
then the analytical system is considered out of control. S a m p l e analys i s
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S T A N D A R D O P E R A T I N G P R O C E D U R E

T I T L E : D E T E R M I N A T I O N O F V O L A T I L E C O M P O U N D S B Y
G A S C H R O M A T O G R A P H Y / M A S S S P E C T R O M E T R Y
( M E T H O D 8260B A N D M E T H O D 6 2 4 )

FORM N U M B E R S : N O N E • ' ; -
may not continue until a clean method b l a n k has been acquired. Document
the s i t u a t i o n and its r e so lu t ion on a corrective action f o r m (NCR).

9.4. M A T R I X S P I K E S A M P L E S
9.4.1. A matrix s p ik e (MS) and matrix s p i k e d u p l i c a t e (MSD) s a m p l e are

analyzed to eva lua t e the e f f e c t o f the matr ix . The f r e q u e n c y o f the
MS/MSD s h a l l be one pa ir per batch of 20 f i e l d s ampl e s .

1 0 . D E V I A T I O N S FROM M E T H O D
10.1. T h i s SOP meets the requirements of M e t h o d 8260B. T h e r e are no known

deviat ions f r om the method.
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S T A N D A R D O P E R A T I N G P R O C E D U R E

T I T L E : D E T E R M I N A T I O N O F V O L A T I L E C O M P O U N D S B Y
G A S C H R O M A T O G R A P H Y / M A S S S P E C T R O M E T R Y
( M E T H O D 8260B A N D M E T H O D 624)

FORM. N U M B E R S : NONE - . .
10.2. EPA M E T H O D 624

10.2. ]. The i t ems contained in t h i s S e c t i o n are d i f f e r e n c e s between Method
8260B and Method 624. The i s sue s in t h i s s e c t ion super s ed e any
contradic tory requirements set f o r t h in the remainder of thi s SOP.

10.2.2. Suggested internal s tandards and surrogates arc l i s t e d in M e t h o d 624,
T a b l e 3. Paragon uses the same i n t e r n a l s t a n d a r d s and surrogates for
Method s 8260B and 624 (internal standards: penta f luorobenzene , 1,4-
d i f l u o r o b e n z e n e , ch|orobenzene-d5, and 1,4-dichlorobenzene-d4;
surrogates; toluene-d8. 4-bromof luorob enzene , 1,2-dichloroethane-d4,
and d i b romo f luororne thane) .

10.2.3. Method 624 requires a purge t ime of 11.0 ± 0.1 min. at ambient
t emperature.

10.2.4. M e t h o d 624 requires a desorb t ime of 4 min.
10.2.5. Initial C a l i b r a t i o n - A l t h o u g h Method 624 p ermi t s as few as three p o i n t s in

the i n i t i a l curve, Paragon wi l l quant i ta t e f r o m a 5-7 point curve.
10 .2 .6 .Method 624^ s tate s t h a t i f the l inear i ty is l e s s than 3 5 % R S D , an average

response f a c t o r can be used. Otherwise, construct a linear curve with acorrelat ion c o e f f i c i e n t less that 0,995.
10.2.7. Method 624 s p e c i f i e s that BFB must be analyzed and meet criteria "each

working day." Method 8260B s p e c i f i e s BFB be passed every 12 hours.
10.2.8. A cont inu ing calibration v e r i f i c a t i o n (GCV) must be per formed every

working day rather;thad.every 1.2 hours. A l s o , the results of the CCV must
meet t h e ^ r e q u i r e m e n t s ' - s e t forth^y T a b l e 5 in the EPA Method 624. Anycompounds without l^its in this table must hav̂ ^̂

" : • " ; ' " • • . , . ' ' ' • . " : " • ' ; " • : • ' . b u t corrective actions a r e n o t required. ,,-••'•" : ' " ; : ' - r : ; ' - • ; : ' • ; . • ; ' . • , : :

10.2.9. A matrix sp ike (MS) s a m p l e must be p e r f o r m e d on every 20 samples . The
native sampl e only needs to be spiked once; a matrix spike d u p l i c a t e

• . • ' " C O N F I D E N T I A L . : . . - . , . . ' • • . ; :
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S T A N D A R D O P E R A T I N G P R O C E D U R E

T I T L E : D E T E R M I N A T I O N O F V O L A T I L E C O M P O U N D S B Y
G A S C H R O M A T O G R A P H Y / M A S S S P E C T R O M E T R Y
( M E T H O D 8260B A N D M E T H O D 624)

F O R M N U M B E R S : N O N E _ •
(MSD) s a m p l e i s not required. A l s o , a l l matr ix sp ike s and blank sp ik e s
must contain every a n a l y t e of intere s t .

10.2.1-O.A set of 4 QC Check s a m p l e s must be analyzed by an a n a l y s t b e f o r e any
s a m p l e s are proces sed to demons tra t e the a b i l i t y to p e r f o r m the method.
The concentra t ions of each compound must be 20 ug/L The r e su l t s must
f a l l w i t h i n t h e acceptance criteria s p e c i f i e d i n T a b l e 5 o f E P A M e t h o d
624. : • . . V ' • • ' • ' .

10 ,2 .11 .The matrix s p i k e s and blank s p i k e s must meet the acceptance cri teria
l i s t e d in the T a b l e 5 copied d i r e c t l y f r om the M e t h o d . N o t e that not a l l
compounds have acceptance l i m i t s in t h i s t ab l e . For these c o m p o u n d s , the
recovery must be r e p o r t e d ; however, corrective a c t i on s based on those
result s are not required.

10.3. D E V I A T I O N S F R O M . E P A M E T H O D 6 2 4
10.3.1. Because s a m p l e s f r o m several s i tes are u s u a l l y batched t oge th er , o n l y one

s p i k i n g level is used for each compound. It is i m p r a c t i c a l to match each
c o m p o u n d ' s s p i k e amount with the amount of the compound in the
sampl e s chosen for s p i k i n g and al so matching the sp ike amount to the
a p p r o p r i a t e r egu la tory level for each compound. T h i s d i f f e r e n c e must be
stated in the Case Narrative that accompanies each batch of s ampl e s .

1 1 . S A F E T Y H A Z A R D S A N D W A S T E
I U . L A B O R A T O R Y S A F E T Y A N D H A Z A R D S

1 1 , 1 . 1 .Environmental s a m p l e s may contain unknown hazards. Personal p r o t e c t i v e
equipment must be worn at all times. Personal p r o t e c t i v e equ ipment sha l l
consist of s a f e t y g las s e s , labcoat, and gloves. Please c on su l t the MSDS or
the H e a l t h and S a f e t y Coordinator for more i n f o r m a t i o n .

' v / ' . - : - 11,2. W A S T E D I S P O S A L ; ' . ' : ^ . ^ ^ A : : ^ : ^ > . : ' : V . ' " • ' • • • / : " - • '
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S T A N D A R D O P E R A T I N G P R O C E D U R E

T I T L E : D E T E R M I N A T I O N O F V O L A T I L E C O M P O U N D S B Y
G A S C H R O M A T O G R A P H Y / M A S S S P E C T R O M E T R Y
( M E T H O D 8260B A N D M E T H O D 624)

F O R M N U M B E R S : NONE . : . . ; ...
11.2.1. The aqueous phase of the purge and trap waste sha l l be d i s p o s e d on in the

aqueous lab waste stream. A s a t e l l i t e waste co l l e c t i on vessel may be
ob ta ined f rom the W a s t e D i s p o s a l Coord ina tor . The s o l i d phase o f th e
purge and trap waste s h a l l be d i s p o s e d of in the contaminate s s o i l s and
s o l i d s waste stream. A s a t e l l i t e waste c o l l e c t i o n v e s s e l ( s ) may be obtained
f r om th e W a s t e Dispo sa l C o o r d i n a t o r .

12,. ' R E F E R E N C E S . . . • ; " ; ; : , . . , :
; :

12.1. M e t h o d s for the Determination o f Organic-. .Compounds in F i n i s h e d Drinking
W a t e r and Raw Source Water Method 524.2; US Environmental Prot e c t i on
Agency. O f f i c e o f Research D e v e l o p m e n t , Environmental M o n i t o r i n g and
S u p p o r t Laboratory, C i n c i n n a t i , OH 1986.,

12.2. M e t h o d 624 Purgeable s , F e d e r a l Regi s t er , V o l u m e 49, N u m b e r 209, October 26,
' • ' . . . • ' • • 1984. ' " ' ; . ' . . • : ' • ' • , .

12.3. T e s t M e t h o d s f o r Eva lua t ing S o l i d W a s t e P h y s i c a l / C h e m i c a l Method s , S W - 8 4 6 ,
T h i r d E d i t i o n , Method 826QB, V o l a t i l e organic C o m p o u n d s by Gas
C h r o m a t o g r a p h y / M a s s S p e c t r o m e t r y , Revision 2, December 1996.
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T I T L E : D E T E R M I N A T I O N O F V O L A T I L E C O M P O U N D S B Y
G A S C H R O M A T O G R A P H Y / M A S S S P E C T R O M E T R Y
( M E T H O D 8260B A N D M E T H O D 6 2 4 )

F O R M N U M B E R S : N O N E
T A B L E !

B F B M A S S I N T E N S I T Y S P E C I F I C A T I O N S ( 4 - B R O M O F L U O R O B E N Z E N E ) *
M A S S . I N T E N S I T Y R E Q U I R E D ( r e l a t i v e a b u n d a n c e )
50 15 to 40% of mass 95
75 30 to 60% of mass 95
95 base peak, 100% re la t iv e abundance
96 5 to 9% of mass 95
173 ; l e s s than 2% of mass 174
174 greater than 50% of mass 95
175 5 to 9% of mass 174
176 greater than 95% but less than 101% of mass 174
177 5 to 9% of mass 176

* A l t e r n a t e tun ing cri teria may be used (e.g. CLP, M e t h o d 524.2, or m a n u f a c t u r e r s ' i n s t r u c t i o n s ) ,
p r o v i d e d that method p er f ormance i s not adver s e ly a f f e c t e d .
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T I T L E : D E T E R M I N A T I O N O F V O L A T I L E C O M P O U N D S B YG A S C H R O M A T O G R A P H Y / M A S S S P E C T R O M E T R Y( M E T H O D 8260B A N D M E T H O D 624)' F O R M N U M B E R S : N O N E , . ' . ' . - . . .

. ; . ' ; " . • . " : . . ; T A B L E 2 . . . . .
C H A R A C T E R I S T I C M A S S E S ( M / Z ) F O R P U R G E A B L E O R G A N I C C O M P O U N D S

T A R G E T A N A L Y T E
Acetone
A c r o l c i n
A c r y l o n i t r i l e
Benzene
Bromobenxene
Broraochloromethanc
Bromodi ch lorome thane
Bromoform

-, Bromomethane
2-Butanone
n-Butyl benzene
sec-Butylbenzene
ter t-Butylenzene
Carbon d i s u l f i d e
Carbon t e t rach l . or ideChtorobenzene
C h l o r o e t h a n e
2 - C h l o r o e t h y l vinyl ether
C h l o r o f o r m
1 -Chlorohexane
Chlorome thane
2-Chlorotoluene
4-Chlorotoluene
1,2-DibromQ-3-chlordproparie
Dibroniochloromethane
1,2-Dibromomethane ^ ^ r
Dibromomethane
1.2-Dichlorobenzene
1.3-Dichlorobenzene

C O N F I D E N T I A L
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T I T L E : D E T E R M I N A T I O N O F V O L A T I L E C O M P O U N D S B Y
G A S C H R O M A T O G R A P H Y / M A S S S P E C T R O M E T R Y
( M E T H O D 8260B A N D M E T H O D 624)

F O R M N U M B E R S : N O N E

S E C O N D A R Y
T A R G E T A N A L Y T E C H A R A C T E R I S T I C C H A R A C T E R I S T I C

K ) N ( S ) I O N ( S )
1,4-Dichlorobenzene 146 1 1 1 , 1 4 8
D i c h l o r o d i f i u o r o m e t h a n e 85 87
U - D i c h l o r o e t h a n e 63 6 5 , 8 3
1,2-Dtch loroe thane . 62 98
I , U D i c h l o r o e t h e n e 61 5 3 , 9 6
c i s - l , 2 - D i c h l o r o e t h e n e 61 96 ,98
t r a n s - l , 2 - D i c h l o r o e t h e n e 61 9 6 , 9 8
1 . 2 - D i c h l o r o p r o p a n e 63 112
1 . 3 - D i c h I o r o p r o p a n e 76 78
2,2-Dich loropropane 77 97
1, J - D i c h l o r o p r o p e n e 75 110 ,77
c i s - I , 3 - D i c h l o r o p r o p c n e 75 77,39
t r a n s - l , 3 - D i c h l o r o p r o p e n e 75 77,39
Ethylbenzene 91 106
H e x a c h l o b u t a d i e n e 225 2 2 3 , 2 2 7
2-Hexanone ; 43 5 8 , 5 7 , 1 0 0
l odomethane - : : / , ; ; ; : / ; : . . J i : 1 4 2 1 2 7 , 1 4 1I s o p r o p y l b e n z e n e ••.-"•• : 105 120
p - l s o p r o p y l t o l u e n e 119 134 ,91
Methyi-t-butyl ether ; : 7 3 5 7
M e t h y l e n e ch l br id e : : ' . ' : 4 9 86,84
4-Methyl-2-pentanone / ; 43 ; . 5 8 , 8 5 , 1 0 0
N a p h t h a l e n e ; • - ' • : • . ; . " - ^ ; : : ; - 1 2 8
n-Propylbenzene 91 120
StyreneV. . : • : , : / • : : , : . ; : -V-,, . '^'"^ • 104 :. .. 78 . ;

1.2.3-Trichlorobenzene 180 182 ,145
1.2.4-TrichlorQbenzeiie : 180 1 8 2 , 1 4 5

•\,\:£:&Tfii:i![i^ 1 3 3 , 1 1 9
l ; l ,2 ,2-Tetrach loro e thane 83 1 3 1 , 8 5' . , ' . . 129, 131 , 1 6 4 ; :
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S T A N D A R D O P E R A T I N G P R O C E D U R E -

T I T L E : ' D E T E R M I N A T I O N O F V O L A T I L E C O M P O U N D S B Y
G A S C H R O M A T O G R A P H Y / M A S S S P E C T R O M E T R Y( M E T H O D 8260B A N D M E T H O D 6 2 4 )

F O R M N U M B E R S : N O N E

P R I M A R Y S E C O N D A R Y
T A R G E T A N A L Y T E C H A R A C T E R I S T I C C H A R A C T E R I S T I C: I O N ( S )
T o l u e n e . : . ., . 91 ' ' • '
1 . 1 . 1 - T r i c h l o r o e t h a n e 97
1 . 1 . 2 - T r i c h I o r o e t h a n e ' 9 7
Trichloroe thane 95 '
T r i c h l o r o f l u o r o m e t h a n e 101
1 .2 .3-Tri ch l oropropane 75
T r i c h l o r o t r i f l o u r o e t h a n e 101
1 .2 .4-Trime thylb en/ . ene 105
1 , 3 , 5 - T r i m e t h y l b e n z e n c 105
Vinyl acetate : 43
V i n y l c h l o r i d e 62
o-Xylene 91"m-Xylene : ;; 91
p-Xylene X ' . ' ' : ^ ' ' . " : • ' • " ' . ; . ' / ^ . • v j ; ' v " ; ; ; 9 1 V , : ' .

I N T E R N A L S T A N D A R D S ( I S ) /SURROGATES ̂ cs s) ;
I S ' . - - : ; •I S . ' " • ' ' • • - ; , M : ':^¥^:. : ' v . . - • ; 1 1 7 : . , ' . ; ' - . ' :4 : . : . I S ; : : ' ^ v - ^ % " ^ ^ ^ ' : , : : 152. . : : : . " . " • . • ' ; ; : . 115 ,150Pentaf luorobenzene IS 168

Dibromof luprobenze i i e SS I 113• ' T o l . u e n e - d 8 ^ S S ; ; : ; : ; ; ; ; ; / V ^ ' - : . i V ^ ^ 9 8 : . / ; ' ; ' • • ^ • ' . . \ " / . ' . ' :/>:. . ' " : ' '
l ,2-d i ch lQrQethahe-d 4 S S i . . 6 5 ; ; ; : . ' . . . . . . • - . ' • . • • :4-Bwimofliidrobehzene; S S (^j^-S^i c : : • . ; . . : 9 5 . " ' ; : : ; : y " ' . . . • . ; . : -174, 17.6
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T I T L E : D E T E R M I N A T I O N O F V O L A T I L E C O M P O U N D S B Y
G A S C H R O M A T O G R A P H Y / M A S S S P E C T R O M E T R Y
( M E T H O D 8260B A N D M E T H O D 624)

F O R M N U M B E R S : N O N E

" T A B L E S '
S U R R O G A T E S P I K E RECOVERY L I M I T S F O R W A T E R A N D S O I L / S E D I M E N T

S A M P L E S - L I M I T S F R O M M E T H O D 8260B
A p p r o p r i a t e T e c h n i q u e

S U R R O G A T E C O M P O U N D L o w / H i u h W a t e r L o w / H i g h S o i l / S e d i m e n t
4-Bromofluorobenzene" 86-115 74-121
Dibromo t tu6rome thane a 86-118 80-120
T o l u e n e - d 8 88-110 8 1 - 1 1 7
l , 2 - D i c h l o r o c t h a n e - d 4 80-120 80-120

a S i n g l e l abora tory da ta , f or guidance only
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S T A N D A R D O P E R A T I N G PROCEDURE

T I T L E : D E T E R M I N A T I O N O F V O L A T I L E C O M P O U N D S B Y
G A S C H R O M A T O G R A P H Y / M A S S S P E C T R O M E T R Y
( M E T H O D 8260B A N D M E T H O D 6 2 4 )

F O R M N U M B E R S : N O N E

A n a l y t i c a l
M e t h o d :S W 8 2 6 0 B

Parameter:V o l a t i l e Organic C o m p o u n d s T A B L E 4, V o l a t i l e *
S u m m a r y o f I n t e r n a l Q u a l i t yContro l (QC) Procedures andCorrective Act ion

QC Check
T u n i n g Criteria

I n i t i a lC a l i b r a t i o n

" • - • - ' .

Daily Cal i bra t i on( m i d - p o i n t )
- : ' - • ' . • . ' • • . ' . • • - • • . • ., - • ' ' - • ' • }•'...'. - : • ' '

. • :.".'•. .-'.• '. . ' • " • .-•••-

' : ' • • / y - " • ; ' • • ; , y : ' : • • •
' - ''. --'',•

Method Blank• • . - • • ' . ' . - , ; • • • • . . . - • :

. • ' , ' . ' - . - : • / • • - • ' • - ' • - :
. ' ' . ' . • • • . ; ' - ! ' ' . ' : ^ - ' ' \ ' - • ' • • • • • ' : - - . ' • • ' • ' • '

Matrix S p i k e U( M S ) . ; ; . / ; ; , ;

Frequency
Every 1 2 hour period

. ' •

When C C C s andS P C C s in the d a i l yc a l i b r a t i o n do notmeet criteria
(mid-po in t requiredfor quant i ta t i on of alls ampl e s analyzedduring the 12 hoursequence)
Every 1 2 hour periodf o l l o w i n g tune

' •: ' ' • '-'- - ' . ' • : ,; .• - • ' . . - • - ' • - • ' . • • . • - - - • . '' ' • ' . • ' '.'.-'•(required forquant i ta t ing allsamples analysedduring the 12 hoursequence) ;
Every 1 2 hour periodAfter each calibration
. . ' • . . •;-^:^-l'-^'-.:- • • • • ' : ¥ y ' ' . ;

1 per batch ofsample s , not to exceed20 samples of a given

Acceptance Cri t e r ia
BFB breakdown

C C C : ±30%RSD;n o n - C C C : : U 5 % R S D ;
S P C C :
Chlor owe thane >OJORF,1,WCA>O.W
Bmmoform>0.lO

•• ' ' : • : •Chlorohemene >0.30
1, l{22~tetrachloroethane
20.30
CCC: ±20 %D; ' . .,

; . : " , - " • " - " " ' . ' v . - _ _ : ' •
- ::-.- ; • : ' , ' ' - . . , . ' . . •' : - : - . - - . ' • • • " - . ' : " ' ' . • . ' " . •

. ' . ' " ' • ; . ' ' . ' - ' • ; . • • " ' . - ' ' . • - • • "

<RL for all targetcompotinds, exceptcommon laboratorycoiitairiinants (methyleiiechloride^ acetone, 2-butanotte); ; : : . ' . ' - • • • ; ; ' • : . ' . • - : v
See Laboratory Limits:The recoveries for thespiked compounds should

Correc t ive A c t i o n
• Retune. Do not proceed withanalys i s until tune meets criteria.

•• for CCC and S P C C , reanalyzethe ini t ial calibration curveand/or evaluate/correctinstrument m a l f u n c t i o n to obtaincurve which meets criteria.

- - ' ; . ' • - " '

• Reanalyze the da i ly standard.I f s t i l l o u t , evaluate/correctinstrument mal func t i on asneeded; i n i t i a t e a newca l ibra t ion curve,
. • - . • . . . . ' • • ' • ' • . - ' ' . . .- • • . . .• - • . - .

- ' • . • • - . . • " " .
• reanalyze to determine ifinstrument contamination wasthe cause. If the method blank iss t i l l non-compliant, correct theproblem before analysis of' s a m p l e s . . . : : ' : , . • • . : • ' ; • > ' • : . / • • • ^ - - • , • _ • - ' - ^ ; - . : v -
• if non-compliant, checkca l cu la t ions and spikepreparation for documentable

C O N F I D E N T I A L
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S T A N D A R D O P E R A T I N G P R O C E D U R E

T I T L E : D E T E R M I N A T I O N O F V O L A T I L E C O M P O U N D S B Y
G A S C H R O M A T O G R A P H Y / M A S S S P E C T R O M E T R Y
( M E T H O D 8260B A N D M E T H O D 6 2 4 )

FORM N U M B E R S : N O N E
A n a l y t i c a lM e t h o d :S W 8 2 6 0 B

QC Check

Parameter:V o l a t i l e Organic C o m p o u n d s

Frequency
matrix.

Acceptance C r i t e r i a
be wi thin advi sory l i m i t s .

T A B L E 4. V o l a t i l e s
S u m m a r y o f I n t e r n a l Qua l i tyC o n t r o l (QC) Procedures andCorrective Action

Corrective Action
errors.
* if no errors are f ound, and theassociated blank spike is withincontrol Limit s , then samplematr i x e f f e c t s are the most l i k e l ycause.

Matrix S p i k eD u p l i c a t e ( M S D )or Duplicate
1 per batch ofsample s , not to exceed20 samples of a givenmatrix.

See Laboratory L i m i t s :S e e M a t r i x S p i k e f o rrecoveries.R P D ' s should b e w i th inadvisory l imi t s .

* if non-compliant , check
c a l c u l a t i o n s f o r d o c u m e n t a b l eerrors.
• check unspiked sample resultsand surrogate recoveries forind i ca t i ons o f matrix e f f e c t s .
• if s igni f i cant d i f f e r e n c e s(>15%) exist between the MSand MSD (or betweend u p l i c a t e s ) reanalysis of thes ampl e and sp ik e s may benecessary.

C O N F I D E N T I A L
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S T A N D A R D O P E R A T I N G P R O C E D U R E

T I T L E : D E T E R M I N A T I O N O F V O L A T I L E C O M P O U N D S I J Y
G A S C H R O M A T O G R A P H Y / M A S S S P E C T R O M E T R Y
( M E T H O D 8260B A N D M E T H O D 624)

F O R M N U M B E R S : N O N E . ' .
A n a l y t i c a lM e t h o d :S W 8 2 6 0 B

Parameter:V o l a t i l e Organic Compounds T A B L E 4. V o l a t i l e s
S u m m a r y o f I n t e r n a l Q u a l i t yControl (QC) Procedures andCorrec t ive A c t i o n

QC Check Frequency Acceptance C r i t e r i a Corrective Act ion
Blank S p i k e s( B S )

1 f o r each MS/MSD
ou t s i d e control l i m i t s See Laboratory L i m i t s :The recoveries f or thespiked compounds shou ldbe within advisory l i m i t s .

• if non-compl iant , checkca l cu la t i on s and sp ikepreparat ion f or documentableerrors.
• if no errors are f o u n d , thenreanalyze the blank sp ik e todetermine i f ins trumentalcondi t i on s or a n a l y t i c a lpreparat ion was the cause.Notify the S u p e r v i s o r andin i t ia t e corrective action (NCR).
• reanalyze associated sample s ,i f appropriate .

Surrogate S p i k e s Every sample See Laboratory L i m i t s :The recoveries for thespiked compounds shouldbe within advisory l imit s .

• if non-compliant, checkcalculations and spikepreparat ion for docurnentableerrors. • • ' : • • - . : • " • . . : , ' : .
•reanalyze sample Ottce (re-analysis requirements may bef u l f i l l e d by exi s t ing m u l t i p l eanalyses, e.g., MS, MSD, REP,sample di lut ions)* I f s t i l l p u t ,report results and note innarrative.

C O N F I D E N T I A L
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S T A N D A R D - O P E R A T I N G P R O C E D U R E • ' . ' • .

T I T L E : D E T E R M I N A T I O N O F V O L A T I L E C O M P O U N D S B Y
G A S C H R O M A T O G R A P H Y / M A S S S P E C T R O M E T R Y
( M E T H O D 8260B A N D M E T H O D 624)

F O R M N U M B E R S : N O N E

A n a l y t i c a lMethod:S W 8 2 6 0 B

QC Check
I n t e r n a l Standard( I S )

Parameter:V o l a t i l e Organic Compounds

Frequency
Every sampl e ,standard and blank

Acceptance Cri t er ia
Average area wi th in-50% to +100% window

T A B L E 4. V o l a t i l e s
S u m m a r y o f I n t e r n a l Q u a l i t yC o n t r o l (QC) Procedures and

Correc t ive A c t i o n
Corrective Action

• inspec t instrument form a l f u n c t i o n ; correct i d e n t i f i e dmal func t i on s , then reanalyzesamples.
• if no instrument m a l f u n c t i o ni d e n t i f i e d and CLP QC,reanalyze

- if ou t-o f- l imi t areas aree x p l a i n e d by the sample matrix,reanalys i s w i l l not be required(e.g., Iiigh hydrocarbon contentcontributes to IS areas)
- re-analysis requirements maybe fulf i l led by ex i s t ing m u l t i p l eanalyses (e.g., MS, MSD, REP,sample d i l u t i o n s )

Retention TimeS h i f t . - ; Every sample,standard, and blank RT s h i f t <30 seconds
compared to d a i l ystandard ( S T D 5 0 )
Relative retention time(RRT) of sample must be
3:0,06 RRJ units ofstandard

• inspect chromatographicsystem for mal func t i on; correcti d e n t i f i e d mal func t ions , thenreanalyze sample .

Precision andAccuracy Study:(minimum:of4' -replicate analysesX j f a Q C e h e c k

. O n e - t i m e / ; V - . ; y / : :demonstration per'
method sp e c i f i ed l i m i t s , i favailable (refer to QCAcceptance Criteria Tabl ein the respective method)

• check calculated results forerror .
• determine the reason forf a i l u r e and fix problem with

C O N F I D E N T I A L
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S T A N D A R D O P E R A T I N G P R O C E D U R E

T I T L E : D E T E R M I N A T I O N O F V O L A T I L E C O M P O U N D S B Y
G A S C H R O M A T O G R A P H Y / M A S S S P E C T R O M E T R Y
( M E T H O D 8260B A N D M E T H O D 624)

F O R M N U M B E R S : N O N B
A n a l y t i c a lM e t h o d :S W 8 2 6 0 B

QC Check
s a m p l e )

Parameter:V o l a t i l e Organic C o m p o u n d s

Frequency A c c e p t a n c e Cri t er ia

T A B L E 4. V o l a t i l e *
S u m m a r y o f I n t e r n a l Q u a l i t yContro l (QC) Procedures and

C o r r e c t i v e A c t i o n
Correc t ive A c t i o n

sys t em; then repeat s t u d y forthose ana ly t e s that did not meetcriteria
Method
Detect ion Limi t( M D L ) S t u d y

A n n u a l l y V a l u e must be < r e p o r t i n gl imi t • determine the reason forf a i l u r e and fix problem withsystem; then repeat s t udy forthose a n a l y t e s that did not meetcri teria
• a d j u s t the laboratory reportingl i m i t s , i f needed

C O N F I D E N T I A L
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T A R G E T S H E E T
E R A R E G I O N V I I I

S U P E R F U N D D O C U M E N T M A N A G E M E N T S Y S T E M
D O C U M E N T N U M B E R : 494266

S I T E N A M E : V A S Q U E Z B O U L E V A R D / I N T E R S T A T E 7 0
D O C U M E N T D A T E : 08/16/3001__________

D O C U M E N T N O T S C A N N E D
Due to one of the f o l l o w i n g reasons:
Q P H O T O G R A P H S
a 3 - D I M E N S I O N A L
a O V E R S I Z E D
a A U D I O / V I S U A L
a P E R M A N E N T L Y B O U N D D O C U M E N T S
a POOR L E G I B I L I T Y
a O T H E R
a N O T A V A I L A B L E
S TYPES OF DOCUMENTS NOT TO BE SCANNED

(Data Packages , Data V a l i d a t i o n , S a m p l i n g Data, C B I , Chain o f C u s t o d y )
D O C U M E N T D E S C R I P T I O N :

C O N T R O L C H A R T S B Y A N A L Y T I C A L T E S T

Contact the S u p e r f u n d Records Center to view a v a i l a b l e document.( 3 0 3 ) 3 1 2 - 6 4 7 3


